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A NOtE TO THE READER 



The Synposi urn Papers (Volume I, Books 1, 2, and 3) are pub- 
lished with one major purpose In mind. The papers are intended 
to provide" the ireader with an up-to-date »synthesis of research 
In a wide variety of areas. Presentations were invited from each 
Of the seven associations of AAMPER. Review boards screened 
Symposium Presentations under the direction of the Research Con- 
sortium President-elect. Special attention was given to the 
quallty'of the-presentations and to the relevance of the research 
syntheses to the practi oners in each of the seven associations. 

The Symposium Papers are being made available for sale, for 
the first time, at the Convention at vHich the actual papers are 
presented.' This is done to make these research syntheses avail- 
able to AlHance members at the earliest possible time, while the 
information i^ current and useful. To do this, it was necessary 
to make each iH4thor responsible for preparing his or her own manu- 
script. To be eligible for publication authors were required to 
submit their intent to publish early in the year and submit a 
manuscript, typed in the proper format, by March 1 , .1978, In 
cases where authors failed tO meet the above listed guidelines, 
the papers were deleted from this publication. 

These Symposium Papers are photographed from original manu - 
scripts submitted by each author . The screening of symposia 
served as the (editing process, once accepted sole responsibility 
for the contentVests with the author'(s). 

Because the Symposium Papers presented at the 1977 conven- 
tion were not published, authors of these papers were invited to 
submit them for publication in this 1978 volume. Accordingly, 
Volume I includes some papers from 1977 as well as those from 
1978. 

It is hoped that these Symposium Papers are useful to members 
of all associations of AAHPER. 



Charles B. Corbin 
Editor 

Christine L. Wells 
President-elect 
Research Consortium 



Note: Because of the length limitation im- 
posed on authors, reference lists are neces- 
sarily short. In most cases, more complete re- 
ference lists are available from authors on re- 
quest. 
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Brinpliii eanie Onupt TtotlwrTlmiigli ^towmeiit 
Hw Ofliir SMi of IN Boilon Stofy . 

« , ■ •. ■ ^ ^ ■ ^ 

• Ml T. F. GMlin, 
BMloiiUiiNmny 
ititDN, MimdHitittt 02215 

It is»nonsense to bring ghildren of different, religiolis ajid ' 
ethnic backgTpunds together in the .schools through enforced inte- 
gration in the hope that they will reduce social distance, vrxtt^ 
out draaatlcilly reviewing standing curricula, existing physic/l, 
plant, and' current attltudinal readiness . 

In late 1974, when bussing in Boston became tangible and , 
legal, e<]ucators« geared up to><meet problems which they knew would 
inevitably lead to organized opposition and occasional violence. 
HeiBber^ of , the Department of Movement, Health and Leisure at Bos- 
ton University quickly involved themselves in grant writing, pro- 
grao planning,, and staff training. Our first encounter set a 
pattern for many interesting, often frustrating, experiences 
thereafter- TJje? Secretary of the local Blireau of E(^l Eduaq- ♦ 
tiqnal ppportlmity Wi^ote us a letter infomung us that a sizable 
grant* had been aWarded. He were elated: ^immediately begaA ^ 
ivplementing' tfle {Planned program: hired initial* staff meiibers, 
and geared up for what we knew would be an enornbous ohalleng^e. 
;We. planned to bring urban and Suburban children together for a 
program of physical activity at a neutral site. The; key lorganiz- 
ing center for re^ujbing social distance, improving inter-ethnic 
attitudes, and safe -'guar ding t*he development of self concept was 
play . • 

We ^nVi'^ged a divergent jnodel beginning with proven sources 
of' integrationn^ential , like baseball, bask'etball, touch foot- 
ball, and sOC^er, developing through lesser available activities 
like wrestling, badminton, volleyball, skating, handball, and 
fencing, and climaxing tllrough lifetime movement activities like 
hiking, climbing, orienteering and camping/ We knew this pro- 
gram would work. Two wefek^ later we learned that the Secretary 
had skipped town, that there was no $80,000 in the kitty as we 
had been promised, and that his promise to us had for substance 
the whimsical caprice of kindly hot air. 

Thi^ story typifies the. frustration with which most educa- 
tors have been confronted during the bussing in Boston episode. 
The origii]ial desegregation plan permitted too many loopholes. 
Fortunately, the current plan, which features alternatives in 
the form of magnet schools and school district pairing with ttfie 
institutions of higher learning in and around Boston, along >n.th 
strong levels of funding and resolution from the intellectual 
community, is much stronger. 

Our experiences bpganin 1972, long before desegregation, 
when we invited SOO^hildren from the urban areas l;o attend a 
laboratory physical education program carried out in our facil- 
ity, and designed to provide a twofold focus of research and 
professional preparation. The Garrity ruling encouraged us to 
expand in the following ways: 

1. Greater emphasis was placed on equating the numbers of 
each of the groups by sex and race. 



2. - A residential field experience, in a non-threatening 

e nvi ron me nt-We^lI-i awfty^ fr o M Boston r^was introduced . 

3. Research on**social distan<;e, self-concept, and interper- 
sonal attitudes was .intensified. 

The new program, which is now in* its third year, consists of 
three major components; 

1. Activities at Boston University in what has beei** called 
our " laboratory school ." * 

2. Activities in two pilot schools which are called our 
" field clinic faboratories .'J 

/i. Activities in residence 150 miles north of Boston called 
our " resident-ial 'field laboratory ." 

Research during the project has centered around basic skills 
attitudes, self-concept, social distanc/e, and interaction pat- 
terns. Tom Martinek will report on self-concept and motor skills 
Barbara Riley on social distance; and I will report on attitudes 
and interaction patterns. . 

Program development has centered around game skills, indivi- 
dual competitive and cooperative activities, and social activi- 
ties involving the risk of interpersonal interaction. Steve 
Malay wil 1 • highl i^ht sensitivity; Friedrich Schneider will cover 
orienteering and mime; and Arthur Miller will introduce a film 
which gives a sampling of the entire program. 

I will turn now to measures of student attitudes, counselor 
attitudes, and interaction patterns. 

Procedures I 



^random sample of 100 stude|^s wire administered the 
CJiflf^rs and Mancini Human Movement Atf:itude^ Scale (OAMHM) 
(^^^ers^et al, 1976) which was used to obtain expressed atti- 
h^S^of the children toward the physical activity program at 
Bostbn University itself. The senile, which has reported content 
validity and a reliability rating of .89^ using the LERTAP com-, 
piiter program of the Hoyt Coefficient of Inteirial Consistency,-^ 
was administered post test only. 

To mfeasure iTit*eraction, twelve children were selected by 
the. schoolteachers as representative gif ^each .group; as haVing 
lea'dership impac't with students in their respective schools'. A 
trained observer usedthe Chpffers Adaptation of Flanders Inter- 
action Analysis System (CAFIAS) , which is a valid and reliable 
instrument designed to describe verbal behaviors; non-verbal be- 
haviors, and interactions (Cheffers, 1972). A 10-minute random 
sample of each session of student behs^iors and interactions 
with other students and their teachers was used for data anal>^,- 
sis . 

The sample consisted of: 
Blacks: 2 girls ■ All from Boston 

^2 boys ■ ' ■ 

9 

Whites: 2 girls One each from Brookline and Boston 

2 boys 

Orientals: 2 girls All from Brookline 
2 boys 



8 



# 



Four major vafcables yare analyzed: 

1. The gnneral jiarteT^^Ttf _i abserved during the 
\ lO-minute samples taken each session; 

2. \'The activities selected By the students each session; 

3. The Percentage of the total observation time evidencing 
student tp student interaction; and 

4. The predominant beha,vior(s) evidenced by the observed 

, students during the 10-minute sample time each session. 
To measure the effect ot'^ the camping -experience , students 
and counselors were invited to conipl<^|tJ a questionnaire designed 
to giiin simple first-hand opinions on friendship, learning, and 
understanding towards disparate racial membership. 



Results and Discussion 



. .Table I provides a breakdown of the mean attitude scor'es for 
the CAMHM Attitude Si;ale, by school and vmi^^ The maximum posjji- 
Lle score for the total instrumont was 81. 



TABL1-: I 



Mean Post -Test Attitude Scores by School and Kace 



Schoo 1 


N * White 


' N 


Black 


N 


Oriental 


Brook line ^. 


« 

24 62.5 


3 


62.1) ' 


21 


' - 61.6 


Boston 


17 61.9 


27 


(13.0 - ^ 


8 


62.4 


[ = number of 


students in 


^roup 









The tesults seem to support the oft jieard hypothesis that; ■ 
physical activity is 'an exce^leht" medium to bring about effective 
reduction in racial tensions whilst at the same, time offering 
constructive, enjoyable programs ^^round which inter-ethnic har- 
mony can be' biaiXt. > , ' 

The major patterns of interaction are included in Table H. 

TABLi:/[ [ 

Major Interaction Patterns During Observation Periods 

a. Extended student game playing or interpretation of teach(}r > 
\ suggested activity. 

b. Hxterlded student practice of drills and other load-up activi- 
ties to giimes and skills. 

c. Students standing watching activities, or sitting (quietly. 
' d. Stutlent listening to»teachers giving inf onnat i on' . 

e. "Students playing giunes with or strongly Interacting with trhe 
teacher. 

f. Students "flitting around." 

g. Studfen'ts interacting with o^^hor studonts . 



The frequency of v-ictivitie 
scribed in Figure 1, * 



s sefecU^d by the sample is de- 
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^ FIGURE 1 

• Ac;tivities Selected by- Sample 
(11 students oVer 8 weekB— 10-minute observation) 
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Activities Selected 



The percentage of the total observation time evidencing 
stude^it-to-student iTiteraction is outlined in Table III. 

TABL£i III 

•Average Pe;rcentages--Student-to- Student Intefactiion by Activi^i* 



Basketball 


(n = 


21) 


12 


88% 


Soccer • 


(n= 


11) 


12 


08% 


Gymnastics 


in- 


15) 


8 


.73% 


Volleyball 


(n= 


9) 


15^ 


05% 


Badminton 




8)/ 


5 


37% 


Tennis 


Cn= 


5) 


15 


.08% 


Fencing 




3) 


.0 


59% 


Golf 


(n= 


3) 


4 


.09% 



Total % of Stiident-to-Student » Interaction=9 . 75% 



The predominanrt student behaviors during the J,g-minute sam- 
ple times are ranked in order of percentage occuri^enc^ (see 
Table IV) . . , ' 



JABLE 



IV 



Ranking Student Behavior 



of times behavior 
occurred 



1 Playing games or developing skills 28.1% 

2 Interacting with other children « 15.7% 
Standing around 15.2% 
Listen-ing to teacher , 15.2% 

4 Practicing activity drills , 14.6% 

5 Playing games with or interacting; 7.3% 

with teachers 

6 ' "Flitting around" 3.9% 
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The overall interaction patterns indicate that student^ 5pent 
most of their time playing ga«ea, developing skills, oi^ attending 
to basic drills necessary^ for skill acqulaltion. The students 
also spent time wsitihg around, watching, ftnd listening to tc^ch- 
•rs giving infowiation. The percentage of time recorded In this 
area is- higher than was expected, xt was noted that a rqasonable 
amount of time (9.97%) was spent in meaningful student Intjoirac- 
ticyn through out all observations recorded. 

FKhereas the project admi^iisti^tors endeavored to phasfc ^as- 
ketball out as the semester progressed, pressure from the stu- 
dents brought about its reinstatement. At first glance, this 
appeared be a failure for the program planriorSj, especially In 
view of x\jl^ addictive qualities that thVs game appears to HAre 
with inner-ci*ty blacks. However, basketball 's potential for 
interaction Jiras substantiated by the percentages recorded in the 
study. BasketbaM may denote a limited curriculum, but whet^e the 
emphasis is on student interaction, it prgbahly has a great deal 
to offer. 

Fencing, golf, gymnastics-, and badminton were found to ol^^er 
low student'interaction percentages. It is Witeresting to r^ote 
that fencing received high commendation from outside observers, 
but failed to meet even minimal expectations of interaction. 

Of interest, too, was the high percentage of student ir^ter^ 
action recorded in tennis. \^ this game seeps through to aU 
socioeconofnic status groups, it may pffer high potential for so- 
cial inter^ftion. 

During this study, children were busily occupied playir^g 
games, developing skills, interacting %!^ith each other, and Inter- 
acting with the teachers for part of the timtf (65.6%), -Unproduc- 
tive moments occurred 34.4% of tlie time. Administrators attri- 
buted the unproductive percentages to the personal choice .rig^ture 
of tfe program. 

Open-ended responses to the questionnaire on the student ^ 
attitudes towards integration af the residential field expiftri- 
ence ^vealed that the students felt they could make friend^ 
among other races ai?d did achieve'^ better u/*iderstanding of other ^ 
45eople (Table V) . ^ . 

# i'ABLf: V " \^ 

Frequency of Student Attitudes Toward Achieving Integration 



Question 



1 1 



White Black *x©jital ' 

YHS NO VES^JjO^Yj^S NO 

25 0 18 2 
16, 9 14 5 

y 0 5 0 

26 0 n 2^ 

i c 



Can you jitajce friends with other 
races? ^ ' U3 2 

Did you discover anything new , 
about other races? S4 55 

Do you- feel you understand people 
better as a result of Agas«iz 
Village? ' 43 0 

Do you feel you^were able to make 
friends with people of other eth> 
nic groups as a result of living 
together in a camping situati(^n? 100 13 



Eighteen counJjoldrs responded unanimously in support of thcf 
chitdren^s dpiWonfl'. From the counsclorV^^jrt^wpolnt , the almost 
unanimous reaction was that they had benofltod^ Immensely from liv- 
ing and wqrklng with the children^ 

Concisions 

wl. Movement oriented integration programs do not destroy 
children's attitudes towards physics^l activity. Indications are 
that they have a positive effect on this variable. 

2. Movement oriented progrtuns appear to offtfr a safe and 
successful medUjjn through which Integration occur. 

in C^'gnera 1 ^ < » 

In general there are H number of observations t wish to make 
^from a^physical educator's perspective that have assumed critical 
Importance to us in this cont inuing work : 

^££i}jJlUj:iZ.'"^^''^°'''^ ^^^^ credibility 

wltK the'^scViool systems, the research eoninunity at Bos- 
ton .University and other schools, and departments In and 
around Boston, that we have both shared and grown in 
stature as a result of the project. The very real oppo- 
sition we have encountered from a handful of parents has 
adtied' to our credibility and our self-imago. 
^, ResponsLhllity -^We have dlsoovereJ at first-hand the 
need to work closely with teachers nn relation to pro- 
grajn deve'lopment and sensitivity ia iateraction with 
specific children, while at. the same time W6 haVe dis- 
covered that teachers often know least about the real 
thinking of their students, especially if they are in 
antagonism to the judicial decree." We have confirmed , 
' the need to deve lopX^ ronger , more specific, on-site, 
testing instriiinenfs . I'he weaknesses of standardized 
tests have been indelibly scored. 
3. Universities as Uesoucces-- The pairing* of universities 
^fftTTTchool syst^eirrS^presents golden opportunities to 
.build professional bridges, to develop programs, an4 to 
carry out better controlled research in the field set- 
ting. One of the truly delightful findings was the dis- 
covery that the ivor^H*fcwer concept Was remarkably in- 
effective amongst most of the university professors with 
whom we worked. Only a few proved to be inadequate.^ 
"4. On the negative side, we havp found some foe$ . 'A hand- 
ful of adjrfinLstratbrs, fellow professors, and politi- 
cians have "tJ^n vociferous , vindictive, and volatile. 
And the more successful our ventures have becoifte, tKe 
louder their antitheticUl cries have become.... 
Notwithstanding, this project will be continued in some. form 
or another for as long as wo believe it is feasible and effective 



Thank ydu. 
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^ SeltCohce^ and Body Coordinatioir TesUnfl 
> Witii Bl-Ethnic, Groups 

• Tbofflu J. Maitlnek 
UnhftriHy of North Carolina 
/Qmiitbop. North CaroNna 2741^ " 

The court-orderfed mandate to desegregate Boston public schools ^ 
waa the result of an increasing concern from the black community 
to equate the quality of education for all ethnic ^linorities. This 
raised^ many concerns from educators and parents (predominantly 
white) on the true psycholQ^cal values derived from integratiftg 
children from bi-ethnic backgrounds through school busing. Using 
education as an effective 'agent for this social change no doubt ^ 
brought further questions regarding the whole morality of the bus- 
sing issue.. How '•euld this affect the quality of Boston's educa- 
tional system? Wpuld bus^ing only further crystallize the already 
existing hatred between blacks and whites? Most important, what 
changes in the present educational program would be needed, to* 
facilitate the process of integration? ^ 

Certainly the moral philosophies af -integration >are no less a 
concern for^ physical education than they are for other (iisciplinA. 
Hence, the- Magnet Movement Athletic Program (MMAP) grew out of 
desire to help integrate the Boston public schools through an alter- » 
native educational program. Working under a thematic umbrella of 
movement, an attempt was made to utilize the concepts of physical 
activity as a means for achieving racial harmony. Additionally, 
the MMAIV was designed to provide a movement-oriented program that 
would foster participation in a variety of activities within a 
group setting, and thereby create a greater awareness of each 
child's capacities and limitations. More important, the providing 
of new reference groups for the black and white child was to be an 
important outgrowth^jOf the MMAP. 

The entire program was sponsored by the Department of Move- * 
ment. Health, and Leisure, Boston University. The purpose of the 
MMAP was tp determine the feasibility of achieving integration' 
among children from various cultural, ethnic and economic back- 
grounds by utilizing a divergent model of physical activity that 
would facilitate an easier assimilation of both black arid white 
children. This model involved the use of perceptual motor acti- 
vities -whicl\^ would allow for the development of specific motor 
skills. Midway in the semester, educational gymnastics were 
taught so that those specific skills that were initially developed 
could be integrated into more complexed movement patterns. During 
the entire time of the program all childr^ wqre provided with 
opportunities to establish healthy and productive Interaction. 

In the final week of the MMAP, a living and learning situ- 
ation took place at Agassiz Village in West Poland Springs, 
Maind^. It was a residential camp experience that required 
cooperative participation by all the children. It was taught and ^ 
supervised by trained teachers with help from supporting staff 
from the University. 
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Through all these activities of tUe MMAP, the child learned to 
clarify success and failure aa well jta have the opportunity to com- 
pare his own abilities with those of others. As a result/ a chil^ 
strengthens positK^e feelings about himself while developing new 
physical capabilities that will later be operational in his own 
•nvironment. 

It was thus decided that both' physical and psychological com- 
ponents of the children should be assessed in order to determine 
the effects of the MMAP. Two prime components were subsequently 
established as ^neasures for the evaluation of the effects of the 
physical activity program: self-concept ^d motor skills. 

{■ 

METHOD 

Subjects *^ • . 

The subjects used in this study consisted of 344 ^^lementary 
age children, grades one through five, from the Boston schools, 
Boston, Massachusetts. Children (N»230) f^;^ the Allston-Brighton 
and Mission Hill school districts represented the MMAP group, and 
children (N-llAJ' from the Charlestown school district served as 
the control group. ^Both groups came from similar social, cultural 
and economic backgrounds. Furthermore, both groups came from 
schools that did not offer any type-rof formal physical education^' ' 
program. The purpose of the control ^roup was to provide baseline 
data which would give more i^Aformation concerning the effects of 
th^MMAP . 

Treatment , " 

The MMAP group was provided with a formal physical activity 
program for 45 minutes once per week for ten weeks at Boston 
University. The curriculum consisted of perceptual moto'r and gym- 
nastic activities. Because grades one through four did not parti- 
cipate in the residentlslil field experience during the last week of 
the program, it was decided to look only at the effects of the 
physical activity portion of tfie program. The instruction was 
provided by nine graduate assistance from the Department of Move- 
ment, Health and Leisure of Boston University. The control group 
received no organized instruction. Each group had an equal pro- 
portion of black and white children. 

Self-Concept Measure 

The Martinek -Zaichkowsky Self-Concept Scale (MZSCS) was used 
to measure .the self-concept of the elementary age children invol- 
ved with the movement program. Since the MZSCS was validated with 
Ixbth English and non-English speaking children, it was preferred 

existing self-concept scales because of the multi-lingual 
values, and because of the dissatisfaction with recognized instru- 
ments in the field (Piers-Harris, etc.)- 

Since the scale is non-verbal, it requires little or no 
readiqg ability. It consists of twenty-five items jfhich measure 
various social, psychological, intellectual and physical com- 
ponents of a child's phenomenal self-concept. Since the MZSCS was 
initially developed and validated with multi-ethnic children, its 
use as a research tool has strong possibilities with similaj: child- 
ren of dissimilar cultural backgrounds. ^ 
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Motor Skill Measurement ' • 

The Body Coordination Test (BCT) (Schilling, 1974) was used to 

measure motor skill development. The test was originally developed 

,and validated with German populations. The initial intent was to 

devise a measure which- could diagndse young children with gross 

^ motor deficiencies, 
f . 

The test consists of four sub-rtests: 1) lateral movement; 
2) Lateral jumping; 3) one*-foot hopping; And 4) dynamic backward 
balancing. All four sub-tests yield a total composite score which 
can be used for a general index of motor ability. 

RESULTS 

The independent variables of treatment group, race and grade, 
and dependent variables of body coordination and self-concept were 
analyzed using a 2 x 2 x 5 analysis of co-variance design (pre-test 
serving as the co-variate) . i 

Motor Development and Self-Concept 

A significant F ratio was only obtained for the main effects 
of treatment group, F(l,323) = 5.37, p<.05, and grade, F(4,323) = 
9.24, p< .01. The adjusted means for the treatment and control 
, groups were 168.78 and 162.66 respectively. 

The treatment group's body coordination scores were signi- 
ficantly better than the control group's. In looking at the vari- 
able of grade, it was found that there was a linear improvement in 
body coordination scores for the five grades. The adjusted means 
for* the five grades were 150.57, 166.16, 162.79, 17A.31 and 178.11, 
respectively. The Duncan Multiple Range Test (Kramer, 1956) indi- 
cated that, grades 2,3,4 and 5 were significantly better than 
grade 1 (p< .01), and that grade 4 was significantly better than 
grade 3 (p<.Ol) . - 

There was no significant difference in body coordination 
scores between black and white groups. The two adjusted means 
for black and white groups were 166.62 and 166.82, respectively. 
However, a two-way interaction effect was found for grade and race 
F(4,323) = 2.49, p .05. Table 1 illustrates the race by grade 
breakdown for the adjusted means on body coordination 'scores . It 
was found that, whites scored higher than blacks for the second 
grade samples. Inversely, fifth grade blacks showed greater im- 
provement than whites. 

Self-Concept 

A significant F ratio was obtained only for the main effects 
of the treatment group, F(l,323) - 10.482, p< .01, and grade, 
F(4,323 = 4.259, p<.01. The adjusted means for the treatment and 
control groups were 22.79 and 21.82, respectively. 

The treatment group's self-concept scores were significantly 
higher than the control group's. In Looking at the variable of 
grade. It was found that grades 3, 4, and 5 were significantly 
lower in self-concept than grade 2. The adjusted means for the 
five grades were 22.87, 23.50, 22.00, 22.10, and 22.07, respect- 
ively. ^ 



TiMre were no 8lg;nlf leant differences In self -concept scores be- 
tween bl^ks and vhltes. Additionally) no Interaction effects were 
detected. Table 2 Illustrates the race by grade breakdown for the 
adjusted means on self •'concept scores. 



TABLE 1 

GRADE BY RACE BREAKDOWN FOR ADJUSTED MEANS OF • 
BODY CO-ORDINATION SCORES 



Rac^ 


1 


2 


Grades 
3 A 


5 


Over-all 
Mean 


Blacks 


150.58 
(N-29) 


160 . 12 
(N-22) 


161.59 
(N-26) 


174.55 
(N-22) 


186.96 
(N=23) 


166.62 
(N-122) 


Whites 


153.18 
(N-38) 


170.71 
(N-39) 


163.54 
(N-43) 


173.44 
(N-51) 


173.19 
(N-51) 


166.82 
(N-222) ' 




GRADE 


TABLE 2 

BY ^ RACE BREAKDOWN FOR ADJUSTED MEANS OF 
SELF-CONCEPT SCQRES 




Race 


1 


2 


Grades 
3 4 


5 


Over-all 
Mean 


'Blacks 


22,61 
(N-29) 


23.57 
(N-22) 


21.65 
(N-26) 


21.53 

(N=22) 


23.19 

(N-23) 


22.46 
(N=«122) 


Whites 


22.99 
(N-38) 


23.50 
(N-39) 


22.17 

(N-43) 


22.26 
(N«51) 


21.62 

(N=51) 


22.47 - 
(N-222) 



DISCUSSION 



The results of the study add strength to the contention that 
the MMAP had a positive effect upon the development of motor coor- 
dination skills in young children from bi-ethnic backgrounds. 
These results are further supported by Rarick (1964) who feels 
that all pre-adoles cent school children are in need of a physical 
education program in order to fulfill their need for physical 
activity. It is interesting to note that, although this program 
was offered only once per week, the activities and instruction pro- 
vided were sufficient for positive developmental changes in both 
black and white youngsters to take place.. 

A significant increase in b^ody cooi^dination scores for grades 
2, 3, 4 and 5 was also found. This linear increase is similar to 
those results reported by Zaichkowsky, et al (1976). It appears 
that th^ process of maturation has a definite effect on motor per- 
formance, along with the improvement derived from supplementary 
training experience. According to Eckert-^ ( 1973) this is especi- 
ally evident with tasks requiring gross motor movement as opposed 
to more complex tasks where training is a definite pre-requis ite . 

Although there was no significant difference in coordination 
skills between races for all five grades, it is important to note 
that both blacks and whites did show signif leant improvement over 
their counterparts in the control group. The interaction effect^ 
found between grade and race showed that whites Improved more than 
blacks in the second grade, but that blacks performed better than 
whites in the fifth grade. These results are similar to previous 
studies by Hutinger (1959) and Lipe (197Q),who found that black 



children of similar ages performed better than whites in ni6tor fit- 
ness measures. S;tl,ll other investigators such as Harmon (1937) 
and Rhodes (1937)' have reported negligible differences between the 
two races with respect to reaction time and motor ability. 

In a sample of 5th and 6th graders, Rhodes demonstrated that 
the degree of white superiority is directly related to the complex- 
ity of the motOE task. However, the fact that second grade blacks 
showed greater gains than whites, might throw some doubt on this 
conclusion. Perhaps both developmental and cultural factors may 
be an obtrusive variable causing grade a^^race interaction between 
those two age groups. 

The results of the study also show that the MMAP had a 'defin- 
ite effect on a child*s self-concept. These results agree with 
those reported by Zalchkowsky et^al (1976) and Gourley (1969), atid 
Lewis (1972). The fact that both blacks and whites in the treat- 
ment group showed a significant increase in self-concept further 
illustrates that racially integrated classes can benefit from 
organized physical activity programs. It is also possible to 
assume that the social interactions between black and white child- 
ren inherent in physical activity may further provide a healthier ^ 
perspective on a child's social, •cultur'al and ethnic " ideals . 

" % 

The significant decline in self-concept scores for both groups 
in grades 3, A and 5 suggests that early school pressures are inter 
acting with the development of the^ child's self -concept . Zaichkow- 
sky et al (1975) contend that such findings reflect the need for 
educators to place more emphasis on developing affective components 
in young children. Therefore, significant differences in self- 
concept between treatment and control groups would imply that there 
is a causal relationship between self-concept and participation in 
a physical activity program. However, the non-significant correl- 
ations between motor performance and self-concept fail to support 
this hypothesis. It appears that the development of these two 
variables is independent of each ^thier. The results of this study 
suggests that a physical education environment should allow for 
the development of both variables, self-concept and body coordin- 
ation, and that the development of one does not necessarily guar- 
antee the development of the other. 



1 , 
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The growth of social dis-tance research has been interesting. 
It started with Emory Bogarclbs, who developed the first social 
distance scaVe in 1929. His primary research and interests were 
in measuring and comparing attitudes of various people and groups 
toward other national and racial groups. He accomplished this by 
asking each individual to respond to statement's whiqih indicated 
increasingly social distant feelings toward other individuals and 
groups. His scale was revised under great criticism in 1932 and 
refined to seven statements. His findings clearly indicate that 
racial out grouj5s are rated more distant than members of the 
dominant group. 

Bogardus contini^ed this research into the forties and fif- 
ties when we find other researchers using his scale ^nd also de- 
veloping new scales. 

Hartley, for example, in 1946 tested students in the degree 
of prejudice'by creating fictional groups and finding that stu- 
dents who were generally prejudiced against out groups, were also 
prejudiced against fictional groups as well. 

In -the late 1940's, Blake and Dennis looked at social dis- 
tance in regards to the race of young children and found that it 
was a function of ^age . Young children seem to assign more nega- 
tive traits to out groups over all than- older children. 

In the 1960's. researchers like Triandis, Radke and Trager. 
modified Bogardus'^s scale, developed new questionnaires, and used 
interviews to discover the extent of social distance among ele- 
mentary and college 'students. In each case their results pri- 
•marily support those of Bogardus. 

' ^ Following their lead. Georgoff and Hpstein, manipulating the 
environment in various ways looked at soc ial distance through the 
aspect of extended sociaK contact. Their findings generally in- 
dicate minor positive, effects through contact. 

Home in 1974 developed the Perception of Social Closeness 
S,cale to indicate the , social distance between, teacher? . pupils^ 
and learning disabled pupils in various classroom interactions . 

Michael Banton in his book. "Race Relations" has a further 
review of literature on social distance. 

Reviewing these works indicate that most of these research- 
ers agree with Banton when he said. "The value of the concept of 
social distance lies in the way in which it enables the research 
worker to evaluate the extent of discrimination and conceptualrze 
it afe a continuum." 

It is with this idea in mind that I undertook the present 
study. Looking at social distance in movement settings is a 
unique way to try and create an environment that can enhance so- 




* PROBLEM ' 

, The problem was to determine the extent of social ctistwice 
among multi-ethnic children (White, Black, and Other) in differ- 
.ent movement settings. 

Hypotheses 

1. There will be no significant change across treatment 
groups in the social distance of white, black and other elemen- 
tary children who participate in movement programs in regards to 
race and sex^ . , 

A. There^will be nd significant Change in the social; 
distance of: ' 

1. Whites with whites, blacks and others. 

2. Blacks with blacks, whites and others. 

B. There will be no significant -change in ,the social 
distance of: — ' . - ' 

1. Black males with black males and females. 

2. White males >with white males and females. 

3. Black females with black females dnd males, 

4. White females with white females *and males, 

C. There will be no significant change in the social 



distance of ; 
miles . 
males. 

Subj ects 



1. Black males and females with white males and fe- 

2. White males and females with black males and fe- 

■ , METHOD 



Subjects were 111 elementary school children (grades 4 and 
5) from three elementary schools in Boston, Massachusetts, 
Children (n = 77-) from District I served as experimental sub- 
jects and children (n = 34) from District TI served as controls. 

Both experimental and control groups came from identical so 
cial, cultural and economic backgrounds, and from schools which 
did not offer any type of formal movement programs. 

Treatment ^ 



The first experimental %hool known as Laboratory School 
Program I, was given a movement progrftn at Boston University, 
once a week for a semester. This program consisted of team and 
individual sport activities including swimming and skating, de- 
signed to provide an environment that would enhance the physical 
skills and the social skills of the participant, 

second Experimental Program was the Field Clinic Labora 
tory ,* administered to the other experimental school on the prem- 
ises by Boston University students. The activities offered were 
elementary games, gymnastics and movement exploration, once a 
week for a semester. These activities were also designed to pro 
vide an atmosphere of relaxation and freedom to improve skills 
and aid social contact. 

The Residential Fiel4 Laboratory Experience was given to 
both experimental groups for one week at Agassiz Village Camp in 
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Poland, Maine,' During this experience the children participated 
in workshops of music and movement, dance, mime, orienteering, 
adventure activities and sport activities. 

TEST APPAftATUS AND PROCEDURES 

In an effort to obtain precise measures on how each child 
felt toward his/her classmates, the Perception of Social Close- - 
ness Scale wa's used, (Home, 1974.) 

The test-retest reliability of each scale was determined by 
Home when she administered the scale to 29 second graders on two 
consecutive days at approximately the same time. Students as- 
signed a cKeck to each other classmate therefore a total of 448 
scale values were correlated. A Pearson r of .78 was obtained. 
This was significant at the .01 level. 

The validity of this scale was established by administering 
the scale to 21 third graders. On th^ following day, the same 
children were asked to l^dentify their best friends in the class. 
The number of times students were chosen was correlated with the 
number of times the, student was checked on item one on the close- 
ness scale (most close). The res^nses of the ten' boys and elev- 
' en girls were tabulated separatefyT A spearman rank coefficient 
of .971 was obtained for the boys and a correlation , of .112 for 
the girls. Both correlations were significant at the' .01 level.- 

Scale Items and Values 

Scale Value Sc ale Item . 



.28 . Would like to invite to my house., 

.78 Would' like to spend time with on the playground. 

1.47 Would like to spend time with once in a while. 

1.79 Would like to be more like other students. 

2 68 Would like to leave me alone. 

(Home. 1974, p. 77.) 

Thus an internal scale was created to measure, the degree of . 
closeness students and teachers felt; toward class members. 

f 

Procedures for Collection of Data 

During the first week of Laboratory School Program I, and 
the Field Clinic Laboratory, each child was given the P^erception 
of Social Closeness. Scale in their classroom. The control group 
was also tested at this time.' Post-test measures were taken on 
all three groups at the end of these laboratories. Post post- 
test measures using the scale were taken following the individual 
residential field laboratories for the first two groups and the 
control was also tested at this time. 



Design 

The design was established by taking the hypothesis ques- 
tions and manipulating variables in such aa way as to- directly 
answer the questions. Hence a design matrix was developed and 
placed over the newly created variables as shown below: 
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Men YarlablQ& Created iPriority Contrasts 



X Linear Quad*.5ex D.* Race D.* Sex/OL* Race/OL* 





NM 


+ 1 


-1 


-I . 


+1 


+2 


-1 


-2 




WF 


+1 


-1 


-1 


-I 


+ 2 


+ 1 


-2 




BM 


+1 






+1 


-I 


-I 


+ 1 




BF 


+1 






-I 


-I 


+ 1 .V 


. +1 




DM 


+1 






+ 1 * 


-I 


-1 


*K 




OF 


+ 1 






-1 


-1 


+1 


+1 




WM 


+ 1 




+ 2 


+ 1 


+ 2 


0 


0 


WHITE 


WF 


+1 


0 


+ 2 


-1 


+ 2 


0 


0 


MALE 


. BM 


+ 1 


0 


+ 2 


+ 1 


-1 


0 


0 


RATING 


BF 


+ 1 


0 


+ 2 


-1 


-1 


0 


0 




OM 


+ 1 


0 


+ 2 


+ 1 , 


-I 


,0 


0 




OF 


+ 1 


0 


+ 2 


-I 


-1 


0 


0, 




WM 


+ 1 


+ 1 




+ 1 


+ 2 


+ 1 


+ 2 




WF 


+ 1 


+ 1 






+ 2 


-1 


+ 2 




BM 


+ 1 


+ 1 




■i 


-1 


+ 1 


-I 




BF 


+r 


+ 1 






-I - 


-I 


-1 




'CM 


+1 


- +1 




+ 1 


-1 


+ 1 


-I 




OF 


+1 


+ 1 




-1 • 


-I 


-1 


-I 



Key: WM--White male WF— White female BM--Black male 

B^F--Black female OM--Other male .OF--Other female 
X — Mean Quad- -quadratic function D--dif f erential 
OL--Occasions lines 



Results 

A significant effect over treatment groups was found with 
each racial group rating each other racial group Ifnore distant. 
Mean scores for each dependent variable over treatment are found 
in Table I: \ 

Table 1 
Treatment 

F-Ratio For Multivariate Test Of Equal ity Of Mean Vectors 1.8749 
D.F. #14 And 184.000 P Less Than 0.0001 



Variable 




Hypothesis 


Univar- 


P 


Less 


Step 


P 


Less 






Mean SQ 


iate F 


Than 


Down F 


Than 


X 




1448.4966 


17.6205 


0 


0001 


17.6205 


0 


0001 


sex d 




999.6228 


12.8939 , 


0 


0001 


5.1059' 


0 


0078 


race d 




378.6125 


4.2750 


0 


0166* 


2.6408 


0 


0765 


linear 




11.5173 


1 .6185 


0 


2035 


0.5949 


0 


5537 


Quadratic 




98.9430 


5 .7486 


0 


0044 


5.2953 


0 


0067 


Sec. occ. 


L' 


5.6822 


0.8613 


0 


4 285 


0.3991 


0 


6721 


race occ . 


L 


15.0469 


1 .8469 


0 


1632 


2.2791 


0 


.1082 



Degrees of Freedom for Hypothesis /^2. 
Degrees of, Freedom for Error #98. 

*.05 
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A significant sex differential Ka3 found across treatflient 
m>upa. Males rated males more distant and females rated females 
Aore distant, with a stronger distance rating existing among fe- 
males. 

F Ratios and Step Down data are found in Table 11. 

- Table 2 ^ 
Sex Differences 

F-Ratio For Multivariate Test Of Equality of Mean Vectorsl'ttl .8749 
D.F. #7 And 92.000 P Less Than 0.0827 



Variable 



Hypothesis 
Mean 



Univar- 


P Less 


Step 


P Less 


iate F , 


Than 


Dov<n F 


Than 


0.0000 


a. 9948 


0.0000 


1 .0000 


6.3205 


0.0136* 


6.9919 


0 .0096 


2.8312 


0.0957 


2.3183 


0 .1312 


0.1875 


0.6660 


0.2100 


0.64 79 


0,5097 


0.4770 


0.4122 


0 .5225. 


0.3988 


O.Si292 


1.0586 


0.3062 


2.0661 


0.15^ 


2.0432 


y0.1561 



X 

sex d 
race d 
linear 

Quadratic ^ 
sex occ. L^ 
race occ . L 



0.0036 
490*0059 
250.7474 
1.3343 
8.7724 
2.6307 
16.8324 



.05 



Degrees of Freedom Hypothesis ^l. 
Degrees of Freedom for Hrror'#98- 



There was no significant race 'differential found across 
treatment groups. 

The mean scores that reflect the results obtained are placed 
in the constructed design of this study, and found in Table III. 



Table 3 
Obse-rved Coll Means 



% 




White 


Black 


Other 




N 


6 




2 




5 




X 


54. 


99 


43. 


.45 


59 . 1 




Linear 




.83 


-4. 


,30 


. " -2.26 


School 


Quadratic 


• I. 


,9 


7. 


,7" 


.38 


I 


Sex diff . 


14, 


.49 


1 , 


.55 


3.17 




Race diff. 


-3, 


.7 


-10, 


.55 


-1.64 




Sex occ. L 


2 ^ 


. 1 


-1, 


.00 


.26 




Race K)cc . L 


-I, 


.26 




.95 


-I .00 




N 


11 




10 




6 






62 


.86 


53 


.94 


54 .9 




Linear 




.86 




.82 


.96 


School 


Quadratic 




.027 




.46 


-.23 


li 


Sex diff. 


13 


.51 


14 


.52 


■16 .04 




Race diff. 


^3 


.21 




.13 


- .86 




Sex occ. I 




,627 


I 


.56 


2 .86 




Race occ. L 




.527 




. 82 


.01 
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N 
X 

. Linear 



Table .3 (C6ntlnued) 
White Black" 
4 11 



Other' 
0 




Quadratit 
Sex diff . 
Race diff. 
Sex occ. L 
Race occ. L 



50.54 , 44.89 
-1,25 -.1.06 
.15' ' -.77 



6,09 . 4.40 

-11.62 -6,61* 

-.05' , 0.00 

.42 1,82 



4 



Discussion ' . 

Tho^ results' clearly indicate that participation in the ex- ^ 
peiimental'iaovement laboratories' had an effect , on the 'social ^xu^ 
tance^by race of the two -Experimental groiip^. M^P^^g^ '^^1.^ 1 
shows" that all groups rated other groyips more distant, the con- 
trol group over treatment rated each/other considerably mores dis- 
tant. A glance at Table III for variable 5 across treatment 
indicates that had there been more t^e spent ift th^se labors- 
' tories, social di'stance may have been significantl/^reduced. 
These fiadin^s are/consistent with those of GeorS9^^. (1970). 

The analysis of raoe differential itiAiqat^s that in tnit(j 
non-significance is an important finding. The idea of the move- 
ment programs not catering to any one rarial group is essential. 
Significance in this case would indicate prejudicial treatment 
during the programs . 

The fact that the results show a significant same sex ratin]^ 
differential whioh is stronger thaiv the opposite sex rating aif-^ 
' ferential is puzzling at best. 

I Although developmental ly children of this age usually exhib- 

it* same sex preference in regards to peers and playmates, anif 
opposite sex aversions, some' environmental stimuli may be tv^n 
stronger. These stimuli may include the effects pf ^^ssing, ex- 
tended teacher control, parentapcontrol and other P^^ssures^ ob- 
served in the environment of schools in Bos^ton, These pressures 
may create fewer choices fo^ friendships, and*. therefore create 
across sex alliances. Other factors may be inherent in the pro- 
cedures and icalti itself* i.e. j. giving a response thact tKc 
teacher is looking for; and 2. function of the Uck of scores ift 
empty eel Is . 

Overall the results indicate a further use of movement iso- 
lated experiences over extended' periods of time may help to 
hance the social interactions of different racial groups. THey 
also show that the equality of participation offered in such pro^ 
grams is of the essence, to assure an environment where coopejya- 
tion may flourish. 



V 
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SMWitMty to MowfiMirt and Human Environmeit^l Programs; 
^ ^WHh Muliybmlc 

. Slivtii MaiQy' <■ 

Mary«09d Collegt 
SmRtofi, Ptnnsylvlnla 

INTRODUCTION 

The term •*envirpnroental psychology" has recently been used 
to defiixe the study of . the interrelationship between the physical 
environment and psychological behaviors. This burgeoning inter- 
est in eitvironiaental psychology can be accounted for in* part by 
the problem of the cities, i.e, overpopulation, pollution, and 
alienation of the individual. 

While the behavioristix. view of man as a s^eries of stiraulus- 
i*esponse connectionWwith -hsis environment is not a<;ceptable, the 
ultimate .influence of environmental factors on human behavior can- 
not be denied. Man is a product of his environment in the same 
manner as the environment is affected by man. 

The question arises, will ^havior's developed within a given 
environment persist if the environment is changed? 

Research has shovm that human behavior in relation' to a 
physical setting is enduring and constant over time and situation, 
(ittelsoii, Proshansky, and Rivlin, 1970). This viewpoint would 
seem^ to imply that behavioral change due to a different physical 
setting is transitory and contingent upon the maintainance of 
such a setting. Lewin (1951) indicates that the relationship is 
not so (Jii'ect in that human behavior i^ a dynamic process result- 
ing from continuous interaction of factors within the person with 
external factors as they are perceived by the individual. 

Thus it would appear likely that behaviors developed within 
a hostile environment ijiay, be ameliorated by experiences within a 
different environment such that upon returning to the original 
setting, the per.Gep.tion of the environment would be altered and 
the ?behaviors, e licit ed would be different. 

. With this possibility in mind, a five day residential field 
f experience wjrs made part of a program of movement education of- 
fered to inn^r city school childi^en in Boston during a period of 
enforced racial integration . 

The description of program components, narrative experiences 
and behavioral outcomes follows. / 

CAMP PROGRAM 

^^Jmagine a child in the city whose horizon's extend no far- 
ther u^n his eye can see. VVhat is his environment? It's com- 
posed oF unequal measures of concrete, glass, exhaust, noise, 
strife, aggression, anxiety, and debris both human and other- 
wise. The individual functioning within such an environment is 
not concerned with growth but rather with the survival of his 
self-concept. (Tonsequently, behaviors are shaped around aggres- 
sion. He who takes, has. He who gives, has not. 

In order to see if such patterns of behavior could be 
changed by a change in the environment coupled with**^ program of - 
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group movement experiences, a group of students from the city 
were transported to Agassiz Village, Maine for a five day res i- 
-d«irtiirl''£ivtd-expeHenc©'«»-pft*t--of'-th«i.r--scJ*ool-.ciir^ 

The environmejit there was radically different and unfamiliar 
to most of the children. WRere there wds concrete, now there was 
soil. Where there were tall buildings and pollution, now there 
were Vrees of all shapes and" sizes and clear skies. Where there 
was the cacophony of man, now there was t-he peac^-^^^ature . 
(Punctuated of course by the, whoops of the newlyCliber^cd) . The 
only similarity between this environment and the^Dne they left 
was the fact that these were the same 'chl Idren that had been em- 
broiled in racial strife. The stage was set for the culminating 
activity, a giffup living experj>en.c(y.' 

A camp pfegram is not a- Schedule of times or a roster of 
events. It's what is actually happening and all that was happen- 
ing at Agassiz Villa'lt related to a central theme which was based 
ort the book. The Forest of the Night , by John Rowe Townsend. 

There were six program components which ran the gamut from 
artistic experiences through heavy physical activity. All pro- 
grafti^Omponents related generally to the theme of the book, which 
invq^ed a young boy in search of self, and j^cifically to the 
environment and its effect on each child ifuiPh-dually and on the 
group as a whole. 

The children t©ok part in dramatics wherein they adapted » 
sections of the boo K and performed them in a' living theater. 
They were also exposed to various art forms and encouraged to ex- 
press themselves and thokir view of the . characters and situations 
ia^the book through at least two different mediums. 

. Relating to the environment And paralleling the experiences 
in the book, thb children became involved in four additional com- 
ponents. First, they were taught ifiap reading, compass orienta- 
tion, speciallocomotor skills in a program of -orienteering which 
utilized concepts from the book as clues and gave them the abili- 
ty to move safely through the natural environment. Then the^ 
invaded the environment and ^explored both the durability and in- 
evitability of nature, and the factors involved in the human in- 
vasion of the natural environment. They were encouraged to open 
their senses and to try and experience as much of what nature 
was showing them as possible. 

Next the chiMren tried to copy the natural environment by 
exploring apparatus designed by man to take its place. This in- 
volved activities on a low ropes course and other adventure ex- 
periences which placed a premium on the development of personal 
confidence and group success obtained by conquering a risk situ- 
ation. ' ' 

Finally, the children attempted to take what they had ex- 
perienced and use their knowledge to change the 'environment to a 
, different, useful condition without permanently disturbing it. 
This' was accomplished through the development of games ^in which 
'the children set their own rules, devised their own strategies, 
and developed their own equipment from material which nature 
provided. 

All six components were designed ^o challenge the children 
and promote cognitive, social, emotional, spiritual, and physi- 
cal growth. The key was in the creation of an environment which 
would nurture positive growtih within a group, rather than j^romote 
the alienation of individuals. 



One area of the pirograA which had the poteutlai for dempn- 
stratlng change was the invasion of the natural environment. 

This exercise in sensitivity was performed in two p arts; a day> 

time nature walk and a night hike. The children were removed 

from that which was familiar and encouraged to experience and be 'P' 

sensitive to a non-threatening natural environment. 

The land surrounding Agassiz Village is a denS/^ forest and 
one can walk for a good mile without encountering obvious signs * 
of human habitation. However the children were to make many dis- 
coveries about this "wilderness." 

Before entering the forest, the children were asked to do 
three things. First, they were to use all their senses;, second, * 
they were to look for cycles which might be occuring in the envi- 
ronment; thirdly, they were to be alert for signs of intrusions 
into the environment whether manmade or natural. 

Cycles were noted visually in the different levels of the 
forest, in the growth and decay of plant life, and in the symbio- 
tic relationship between the woodpecker and thfe trees. They 
touched the vegetation and learned to identify a tree based on 
its texture. They listened and heard the scrpech of the owl,* the 
rustle of- the fie^d mice, and most persistently, they heard the 
intrusion of man. The sounds of powerboats on the lake and 
trucks on a hij5hway miles away were constantly overwhelming the 
language of the forest. 

Intrusions were further noted in the many tree stumps left 
by the loggers, in the stone walls which crisscrossed the forest, 
in the damage caused by a tornado, and in the presence of a pile 
of household garbage found right in the middle of the forest. 
This provided one of the most interesting and significant ex- 
amples of sensitivity that we could have hoped for in that not 
one of the groups noti^ced pr made any mention of this obvious 
intrusionl This phenomemnon is readily explained by the fact 
that any stimuli of a given intensity if continuous will tend to 
disappear from our perception. When plnced within the forest 
environment, although the children were intent on seeing, hear- 
ting, smelling and touching everything, they took no notice of the 
^arba^e. 

These day walks were \ruly enlightening and the children 
usually spread themselves out over an area and celebrated each 
new discovery with cries that would have made Columbus proud. 
The night hikes were another stoYy. 

Prior to leaving on a night hike the group was told about 
nocturnal animals and their special adaptations which afford 
them the ability to see in the dark and to hear very well. They 
were asked to become nocturnal animals and to move silently 
through this nighttime environment with their eyes and ears open,. 
The 'area that was traversed was the same as that experienced on 
their nature walk but the procedures and responses were quite 
different . 

The entire group held hands' as they moved off about 400 
yards into the forest to the slight of an old logging road. What 
had been a boisterous bunch of conversationalists quickly became 
a silent majority as they progressed deeper into the forest. 
The, first designed experience required the group to sit silently^ 
for ten minutes and listen to the undisturbed forest. This was 
difficult at times as rampaging imaginations created various 
beasts which prowled very nearby, but nonetheless, after a few 
minutes the forest sounds became apparent and the children began 
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to appreciate the abundance of li^e nearby which had 'heretofore 
been hidden, Th© second experience was an opportunity for the 
children to emulate the nocturnal anijnals as half the group moved 
dam the trail and sat down a few yards off the trail while the 
rest followed a few minutes behind and attempted to locate their 
friends solely by sight and sound. Most groups failed to locate 
the other people which further brought home the concept of na- 
tural adaptation. 

The fii)al designed experience was a 50 yard solo walk down 
the trail. This activity provided the individual with a personal 
risk which Was tempered by the support provided by the group . 
For example, one boy who was a leader in the daytime activities 
was more than a bit hesitant to try. the solo. After he had seen 
a few of the others had gone and survived, he casually sauntered 
off down the trail. However, after a few seconds^, his casual 
steps increased until he broke into a full sprint and thundered 
down the trail into the arms of the, group who heartily congratu- 
lated him for his effort. 

Upon their return to the camp, the group discussed their 
feelings during the experiences , and attempted to relate these 
feelings to those 'experienced by the boy in the book and to their 
life in the city. Their comments were insightful; one particu- 
larly which was made in reference to the stated fears of one mem- 
ber, regarding the night walk, which was, "you don*t have to be 
afraid man, you*re with us I" 

SUMMARY AND CONCLUSIONS 

The indentificatipn of behavioral change in the context of 
this report must be purely subjective since objective measure- 
ments relating to self-concept, body coordination, and social 
distance are the domain of my colleagues. Nonetheless, since 
the children had been observed in both the city and natural en- 
vironments over a period of two years, these subjective findings 
would appear to have spme validity. 

Within the city environment, a definite cluster effect ex- 
isted. Blacks tended to stay together as did whites, orientals, 
etc. While comaraderie existed within the groups, there was 
little interaction between them and behaviors evidenced were 
usually aggressive, exclusive, and highly competitive. The situ- 
ation was effectively static, and it appeared that the groups were 
satisfied with separate coexistence. Since such a status enabled 
the schools to functf^on, little effort was made by administrators 
to break down group barriers. 

While the cluster effect was noticeable in the early hours 
of the c|pp experience, the barriers were not. This was a func- 
tion perfeps of the camp organization which divided the popula- 
tion into three groups with equal representation by school H^i th- 
in each group and effectively provided the initial crack which 
opened the door for positive interaction. The. children were 
receptive to the new experiences, commented readily on their 
perception of the relationships observed, and increasingly evi- 
- denced support within the group rather than aggression. 

This last observation was indeed an obvious indication that 
behaviors were changing during the camp experience and, if trans- 
ferrable to the city environment, could provide the beginning of 
a new era, a new environment, for the city. 
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It Kill he necessary to measure attitudes and group beha- 
viors idthln the schools to objectively determine whether beha- 
vlora tdilch were ob viously ^ chang e d in the caap-^nvironment were 
retained and evidenced in the city. 

AVEhOJES FOR FURTHEI} RESEARCH 

It would be of interest to determine the effect of process 
versus physical setting. Would the behavioral changes developed 
within the natural environment have occured if the sane program * 
components were administered within the familiar city environment? 
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Vm SMeiHra of the Motor Dorniln of 

* fi. LtviAtaM ttarlck ^ 
UMvttfHy.of Cillforito, Btitolty 
•tftoliy, CilHmla 

Th« theoretical frame of reference of this Investigation rests 
on £he premise that underlying the many fine and gtoss motor skills 
that cblldreKi acquire there are certain well tleflned general com- 
ponents of notor behavior that are needed for their execution. / 
The nature and extent of usei of such components varies with the 
skill and the way in which It Is performed. There Is a cbhslder- 
able body of evidence which indicates that there Is a well defined 
factor structure of notor abilities in adolescents and adulta, and 
mors recent research haa yielded similar flndlitgs with children 
at the primary and pre^school age levels. Such general motoric 
ccii^Kmants loosaly defined as muscular strengtli ^nd power, balance, 
spaed of movement, agility, manual dexterity, flexibility, and 
coordinstton have been characteristically Identified In these In- 
vestigations. ^ ^ 

Mora recently the writer an^ his colleagues have been Inter- 
ested In detarmlnlng If there tw also a well defined factor struc- 
ture of motor abilities In mentally retarded children and adolea- 
ccnts.* This led to a study (Rarlck, 'Dobbins and Broadhcad, 1976) 
In which 47 anthropometric and motor performance m^sures were 
administered to some 400 normal and educable mentally retarded 
children In the San Francisco Bay area. The results yielded fac- 
tor structures which were essentially tlhe same In the Intellec- 
tually normal and the retarded children, factors wh^ch were strik- 
ingly similar for both sexes. Four factors accounted for the major 
proportion of the variance In the above groups. These were ten- 
tatively Identified as (1) Sti:ength-'Power-Body^ Size; (2) Body Fat;* 
(3) Fine Vlaual-Motor Coordination; and (4) Gross Limb-Eye Coordin- 
ation. ^ • 

The present study Is ah extension of this earlier Investiga- 
tion using for the most part the procedure^ that had proved ta be 
effective there. Its purpose was. twofold, namely (1) to Identify 
the basic components of fine -and gross motor behavior of trainable 
mentally retarded Individuals In the age range 6 through 21 years 
using factor analytic procedures, ,and (2) to determine the extent 
to which the factor s^tructures of motor abilities of the trainable 
mentally retarded differed according to age level and sex. 

Procedures . * 
The Investigation Involved a total of. 453 trainable mentally 
retarded Individuals, both home reared and Institutionalized, re- 
siding within 50 miles oT San Francisco. The means and standard 
deviations of the chronological ages of the eight a^e-sex groups 
are given In Table 1. The mean IQ's of the groups. were quite sim- 
ilar, ranging from 35.6 to 41.3. ' 

The' hypothesized factor structure which was formulated In the 
earlier reaearch on normal and EMR children and which provided the 
conceptual baae for the selection of the test Itenis there was em- 
ployed here as were many o^ the tests which were used In th^ 
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Iflvaatigatlon. th^ hypothesized factbr structure included ten ^ 
vptbric and tvo aorphological components, namely (1) Static Mua- 
cviar Strength; (2) Exploaive Muscular Strength; (3) Muscular 
Strangth^Bnduyance; (4) Gross Body Coordination/ (5) Cardio-Res- 
/piratory Endurance; (6) Limb-Eye Coordination; (7) Manual Dexter- ' 
Ity; (8) Balanca (Static); (9) Flexibility; (10) Balance (Dynamic); 
(11) Body Fat; and (12) Body Size. The rationale for incluaion of 
tha morpl)olo8^cal naaaurea is that many gross motor abilities are 
dependant to varying degrees upon body weight and body structure. 

Data from some 45 motor performance tests and eight measures 
of physical growth constituted the basis for the factor analytic 
procsdurar. IV complete ^deacription of the testing procedures has 
bean reported elsewhere XRarick and McQui 11 An^ 1977). Intercor- 
relatione among all variables with chronologicaX age held constant 
were run separately by age group and 3ex and the residual inter- 
correlation matrices factored using three Initial solutions. The 
initial component' and factor methods included, the Incomplete Prin- 
cipal. Components (Hotelling, 1033) , AlphaP (Kaiser and .Caffrey, 
1965) and lUo's Canonical Factor. Analysis (1955) . 

The above three factor analytic methods' provide two coipponent 
aolutions (Incomplete Principal Components and Rao's, Canonical) , 
each having,^ statistical base, and one factor solution (Alpha) 
with a psychometric base. Orthogonal . solutions employed the Kaiser 
normal vafimax procedures (Kaiser. 1956) in <each of the three 
initial splutions. In all oblique solutions the default value was 
set at zero. 

^The approach used in identifying the factors that were .common 
across the six solutions followed closely that outlined J>y Harris 
and Harris (1971). The procedure rests on the premise that there 
should be substantial agreement among the eeveral solutions in 
respect to the commonality of variables that load on a given fac- 
tot. This necessitated the selection of one derived solution to 
bemused as a template against which the factors of ttfe remaining 
five solutions could be compared for Similarity on the basis of 
S simllsr profile of factor loadings. The incomplete principal 
compcjnent solution with v^ri?\ax rotation was ^hosen as the starting 
base becaustf rt^lncluded more* variables with substantial loadings 
on a particular component' than* any other derived solution. 

Bep.inrilng with the first rotated factor In the^ incomplete 
principal component solution / a search was^made among the five 
remaining derived-solutions Tor a factorUn eacW solution »that wa^ 
ainilar to it with reference to the pattern of factor loading. 

*Ths data for the youngest age level 'of bo-ys and girls were pooj.sd 
since the N's by sex were not sufficiently large to run separate^- 
factor analyaea. * * 



Once this was accomplished, this factor was eliminated from future 
searches. Following the sa'me procedure, subsequent searches were 

made for additional factory specifically, those in wfiich the 

loadings on the other five deri^>ed aoluflons were similar to the 
loadings on the Incomplete principal component solutions. Thus, 
the Identification of factdrs common to the six derived solutions 
yielded what have been called comparable common factors, comparable 
specific factors, and nbncomparsble factors. For the purposes of 
this study, a comparable common factor was defined as one having' 
three or more variables with rotated loadin greater than . AO on at 
leas-t four of the six derived solutions. A ccrroparable specific 
factor was defined as one having one or two variables with loadings 
"greater than .AO on at least four of the six derived solutions. 
A noucomparable specific factor was defined as one that did not 
have at least one variable with loadings of .AO or higher on at 
least four of the solutions. 

The procedure employed for assessing similarities and <liffer- 
ences among l^he factor structures of the several j;roups of subjects 
followed the iiethod developed by Kaiser, Hunka and aianchinl, 1971. 
The proce^dure was apnlled to'the orthogonally rotated Incomplete 
Principal Components solution , thus providing a quantitative 
estimate of the similarity among the respective^^^emparable common 
factors and comparable specific factors of all groups of subjects. 
The resulting coefficients are not correlation coe f f iclent^ per se ; 
rather, they are cosines between factor axes, the latter identifi- 
able* by the definers (factor loadings) within the respective com- 
parable common and comparable specific factors in each subject 
group. They can, however, be conceptually interpreted is correla- 
tion coefficients with a theoretical ran^e of 1.00 to -1.00. 

Results and DLscnssion 

The number of comparable common factors >^tracted from the 
interco)rrelat ion matrices of the seven age-sexg^oups of T>fRs 
ranged from six to nine and the number of comparable specific fac- 
tors from one to five. Seven factors as idelitlfied by their pat- 
terns of factor loadings were common to all seven groups, account- 
ing in each instance for a major proportion of the within group 
variance in motor performance. These factors were tentatively 
identified as (1) Body Fat or Dead Weight; (2) Fine Visual-Motor 
Coordination (3) Balance; (A) Upper I.imb-Kye Coordination; (5) Arm 
Strength; (6) Spinal Flexibility; and (7) Leg Powr-Coordlnation. 
Thus, the factor structure as hypothesized was not entirely sup- 
ported by our results. .* No factor* <yf card 1 ovasfcular endur-ance 
emerged, nor was there a differentiation between static and dynam- 
ic balance, nor was strength clearly separated into static, dynam- 
ic, and enduranfl^ components . Nevertheless, there were clearly 
identified factors, whfch by visual inspection of the respectJlve, 
factor loadings suggested a similarity of factor structure among 
the seven groups. 

The above is borne out by .a ijuantified comparison o^ the fac- 
tor structures of the seven groups following the procedure described 
earlier. Figure! shoWs the similarity of the factor structures 
of the seven 'groups as reflected by the means and standard devia- 
tions of the cosines derived from the factor axes of the seven 
comparable common factors. The means of th6 cosines ranged from a 
high of .93 for liody Fat to n low of .A3 for teg Power-Coordination. 
While the cosines within factors did vary some by age-sex groups 
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As Reflected By the Means and 3lcndard Deviotiohs of the Coeras of the Foe tor Axes 

the standard deviations of the cosines were low to moierate with * 
the exception of Upper Limb-Eye Coordination and Leg Power-Coor- 
dination, It Is evident on the basis of the magnitude of the 
cosines among subject groups and the general similarity of the 
definers of the respective factors that there is considerable sim- 
ilarity of th^ factor structure among the seven groups of subjects. 

Considerable confidence can he placed in the result? In view 
of the marked within group agreement In the findings coming from 
the six separate factor analyses used with each of the seven age- 
Sex groups. The criteria which were set for identifying factors 
as* comparable common factors itere rigorous^ namely t,hree or more 
identical variables with rotated factors loadings of .40 or higher 
on at least four of the six solutions. This to a large extent 
ruled out the possibility of biasing the results because of the 
facto^ring technidues used. Similarly, the criteria employed for 
defining the comparable specif ic factors was In no sense loose, 
namely one or two Identical variables with loadings ^t or above .40 
on at least four of the six solutions. 

The substantial similarities In factor structures among the 
seven groups of these subjects should not be too surprising for 
children are anatomically much alike regardless of observable dif- 
ferences in size and body build. Their lever systems and the 
muscles which activate these systems do not differ materially, and 
if the task is not overly complex and if its requirements are well 
understood, It will ordinarily be done in much the same way , by most 
children. The end result is for the most part dependent on refine- 
ments in the timing, application and control of muscular force. 

the findi^ngs reported here provide substantial evidence ^that 
there is a well defined factor structure of motor abilities of 
TMRs in the age range 6 through 21 years, one that is remarkably 
liar for males and females of varying chronological age. The 
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general almllarlty of che factor structure : of this group of TMRe 
to that previously reported On EMR and Intellectually normal 
chldlren Is worthy of note. ». - — — 
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MicriiiiliMlliii irf Ntator PtrtoniMim VariabiM fWating 

JaiMt P. MeQMlHafi ^ 
UnhmNy of Cillfonili, BffHtlty , 
UM^, CalNornli 9^720 

The purpo0« of this i>ap«r Is tovpreaent a section of the 
findings embodied In the more comprehensive report by Rarlck and 
McQuillan (1977). One of the principal functlona of thla Inveatl- 
gatlon waa to develop testa appropriate to the asaesament of motor 
performance of trainable mentally retarded Indlvlduala. ' , 

Smie 45 motor performance teats were admlnlatered to 453 TMR 
males and females In the age range 6-21 years. Subjeqtj^were 
clMaifltd In age. categories within aex aa follova: 6-9 X^^ff 
(y?IV»ga«t), lvO-15^^ years (yQung) , 14-17^^ yeara (old), 18-2lil * 
yearii (oldeat). ^ * 

The first major step waa to <^etermlne the factor atructure for 
.each of the age-sex categories so that aultable' deflner variables 
could bm Identified. (Findings of thla aectlon of the report are 
prsfsnted In morm detail In a companion paper.) 

Andng the several criteria acknowledged as being eaaentlal to 
validd teat construction, test Item discrimination la not the least 
Important. There Is an established body of pormatlve data avail- 
able which atcaats to the fact that Increases In age are accoinpan- 
led by development ^In growth and |>hyalcal maturity and that thare 
are certain critidal periods when malea differ appreciably from 
femalea, age being held conatant. It Is on sucfi a premlae, the 
reliability of age and sex related norma that Is, that teat dla- 
crimination between age groups (within sex) and between sexea 
(within age) serves as a validation procedure. It was i for th^se 
reasons that discriminant analysis was employed to determine which 
of the common definers would best assign members of th^ contrite t 
^groupa to their appropriate age or aex category. 

Through the us a of discriminant analysis a diatlnction may be 
made between two or more groups with respect to certain common 
characteristics. In this study the groups involved were a) the 
four adjacent age categories within each sex, and b) each aex 
catcgbry within the four respective age levels, the discriminatory 
variables being'^the motor performance measures which defined the 
.comparable common factors. As indicated by Kerlingeir (1973) dis- 
criminant analysis is essentially a multiple regression situation 
in which the dependent variable represents group membership and 
the independent variables are the measures conaidered to, have dia- 
^ criminating power. Where there are^but two contrast grdupa", these 
are aasigned respective values of 1 and 0 (the dependent variable), 
and t]ie discriminating measures are incorporated as the iYidependent 
variables. A stepwise, multiple regression is then solved in the 
cuatbmary manner. * 

To determine the best combination of variables a stepwise pro- 
cedure is adopted which orders the variables in terms of the, 
relative contribution of each towards maximizing the separation of 
the groups. Thus, the first selection is^the variable which maxi- 
mizes the F ratio and the second selecti£% the variable which, in 
conjiinction with the first, best improves the initial diacrimina- 
tlon. " The remaining variables are selected similarly, that is in 



«eedr4imc« vlth th%, poUntlsl of ••ch to make « staclatlcAlly ai^- 

nl£lc«nt co«^ to further Improva, and ultlmataly maximize 

cite eep ere tVn iH e o the cori t r ea t gr 6 iipa " ' * ' 

In ell, 10 euch anelyeea were performed; 4 for the male-famele 
Goeiperiaona within ege groupa end 6 (3 nela» 3 feme la) adj^acant age 
coaipetiaone ee follove: youngeet-young, young-^old, old-oldeatJ 

" ^ Result a ^ 

The reeultv of the enelyaaa ere preaantad In tabular form 
ahovlng .verleblae renked according to entry* The percentagee of 
eubjecte correctly cleaalflad In each nf th<| two cbhtrast groupa 
and. the total percentagea for the groups combined are Indicated. 
The chengee generated by the addition of any one varlrable may be 
aeeeeeed by the effect on the three cumulative totaleV 
Be tweiin Sex Compe r 1 eo n a . Lack of apec^ prohlblta presentation of 
the reg r ei^fe Ion a n a 1 y ae a complete but Tlible 1 Indicates the extent 
fco vhich 5 deflnere correctly assigned male and female aubjects to « 
tl^%;lr appropriate aex categorlea. With the youngest boya and glrle 
4t may be obeer^^ed that 5 motor performance deflners correctly 
^aaaifled a total of 62 percent of the boya and girls Into their 
iiriitepectlve aex categorlea, namely 83 percent of the boys Into the 
mele cetegory and Bl percent of the girls Into the feotala category. 
Six deflnera were required to maximize the total percentage of , 
aubjecta correctly claaalfled (8AZ).^ The 5 deflners represented 
A of the 6 lectors, namely Leg Power-Coordination, Upper Limb-Eye 
Coordination, Ann Strength, and Fine Visual-Motor Coor^^lnatton. 
W^th the young boi^s and girls t^e separation with 5 varlablee Vaa 
leea marked than with their younger covmterparts. Eighty percent . 
of the young boys were correctly classified and 73 percent of the 
young girls. The 5 deflners yielded a total Of 76 percent of the 
aubjiicts correctly classified but 10 deflners were required to 
raise this percentage to the total of 80%. It was noticeable that ^ 
3 'of these deflners were from the Leg Power-Coordination; factor , 
the remaining two variables representing Fine Visual-Motor Coordin- 
ation and Arm Strength. ^ 

It re()uired 9 deflners to maximize separation between the old 
bo^s and the old girls, the total separation accounting for 80 
percent of these subjects . Whereas five deflners torrectly classi' 
fled 83 percent of the boys only 63 percent of the girls were cor- 
rectly aseigned by the same deflners. The total separation Inclu' 
ded.7A percent of the aubjecta, and Involved deflners from A of the 
6 f ac tora. 

In the case of the oldest groups of boys and girls, maximum 
Sfparatlon was realized, with 8 deflners; 87% of the subjects being 
agpropriately placed. Five deflners provided markedly good sei^r- 
ation, 85 percent belnjt correctly identified as males and 76 per- 
cent correctly assigned as females, the total 'Accounting for 81 
percent of the subjects. Three factors we re^^re presented by these 
5 deflners, 3 of the latter being measures ^of Fine Visual-Motor 
Coordination. ' ^ y 

Adj-acent Age GroUj^ Comparisons (Males) . The thre^f^^aljaes involv- 
ing the 7HK male subjects are presented m Tablar*2,?;tn separating 
the youngest from: yc^ag' group maximam separation was achieved 
Jfc'itb .^,a, few as five^^tlWtlners. The . total correctly placed with 
theac 5 deflners was 89%,.^'}Z ot these were youngest males correct- 
ly assigned to the. youngest group while 93^ were young males also 
correctly claaalfled. It is worthy of note that these 5 deflners 
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(r«pr*««nttng fmctors of Upper Limb-Rye Coordination, L«R Power- 
Coordtnatlori and Arm StranRth). yielded aeparatlon as effectively 
aa did all 16 of tha common dfflnera which ware entered Into the 
• tapwlae analysia, 

In the compatljfion^ involv'iitg yoUng and old male subjects one 
deflnar from thai.Airw Strength factor, one from the Upper Mtnb-Eye 
Coordination tlicitor and 3 daf Inera represantlnp, the l.ej^ Power- 
Coordination factor combined In the order given to yield a separa- 
tion Involving 7HX of all the. male subjects. Of theiie, were 
i^aslgned correctly to the younr, catef.ory and H^ percent were cor- 
rectly nominated afl nembers of the rtld c^^eRory. 

Five variables^ In the cane of the old and oldest groups of 
nlalea, provided no better than a 71 percent correct claaalflcatlon. 
Although 8^ percent of the old group were aaalgned correct ly , a 
ncre 5^ percent, a little more^'than half, of the oldest boys were . 
datarmlncd to belong to their appropriate age category. Nine def- 
Iners ralaed the effectiveness of the separation to maximum with a 
total of 80 percent correctly claaalfied. Ninety-one percent of 
thla total pertained to the old group, but only a relatively low 
662: were accurately identified aa belnp, In the oldest age group* 
Adj acent. A ge Compaytaong (Females). In Table 1 the findings of 
the adjacent age group comparisona for the females are presented. 

ror the youngeat and the young TMR plrls four definera created : 
maximum separation of the aubjecta Into their respective age levela. 
These four definera (2 from the Upper limb-Eye Coordination factor 
and one each from the factors of Balance and Flexibility) correctly 
aaslgned 89^ of the youngest and 93 percent of" the young girls to 
their reapectlve af^e cAtegorlea. In all , 92 percent of the sub- 
jects were classified correct.lv. 

It required 7 definers to reach maximum differentiation of the 
young and old groups of females, 85 percent being classified 
accurately. Using five deflners R2 pe^'rcent of the young girls 
were properly clasamed and pl^ of the old. For these pubjecta 
the^comblned percentage was the 5 defJners employed each rep- 

resenting a separate factor. Leg Power-Coordination was the only 
factor not Included In the analysis at that stage,. 

In the final discriminant analysis, which featured the old 
girls and the oldest girls, 6 deflners obtained the most effective 
Reparation of subjects according to a^e category (81^). Wlth'five 
deflners 767, of all subjects were correctly classified of which 
S^X were properlv categorized as belonging to the old group, but a 
relatively low figure of percent being Identified as oldest ' 
girls. Ar^aln. A of the ^ factors were reptesjented , these variables* 
belonging to the factors Arm Strength, Upper i.lmb-Rye Coordination, 
Fine Vlsual-^totor Coordination and Flexibility. 

*>\ 

Comments 

rt is clear from the results of each of the ten analyses that 
a relatively few of the total variables entered provided substan- 
tial dlacrlmtnating power. In the analyses Involving subjects in 
the young, -old and oldest categories from six to ten deflniers were 
as effective in maximizing discrimination as 16 to 30. V/here the 
youngest and young groups were featured this was even more striking 
for as few as ^-ii variables provided maximum separation in these 3 
analyses . " ' ^ , 

For the betwe«n~sex discriminations and those analyses addres- 
sed to assigning males to appropriate age groups, the predominant 
variables were from the factors Leg Power-Coordination, Arm Strength 
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Upper Limb-Eye Coordination, and Fine Visual-Motor Coordination. 
In regard to the analyses purporting to assign females to their 
appropriate age groups, definers representing five factors were 
the main contributors. These were: Upper Limb-Eye Coordination, 
Balance, Flexibility, Fine Visual-Motor Coordination, and Arm 
Strength; Leg Power-Coordination not being repreaented. 

It is of interest to note that the definers were more limited 
in determining the group membership of the subjects In the old 
and oldest age groups (within sex) and this mav be a reflection of 
arrested growth and development In the oldest subjects. In con- 
trast, the discrepancy between the youngest and young groups was 
more striking probably reflecting the acceleration in growth and 
motoric ability which arrives with and continues to develop 
through puberty. 

It will be recalled that the purpose of the discriminant anal- 
yaes waa to aid the investigators In selecting the most appropri- 
ate test items to constitute the motor perfotraance testing battery. 
First priority was given to the Items with hlph loadings on com- ^ 
parable common factors. Additional requirements were concerned 
with a) the commonality of the Items across ap,e and sex groups, 
b) reliability, c) Independence as reflected by low item Inter- 
correlatlon, d) test item discrimination, and e) feasibility and 
ease of administration. 

The Items eventually selected were: Minnesota Manipulative 
Test, Railwalk Sideways. Target Throw Horizontal. Elbow Flexion 
Strength, ^.ateral Spinal Extension, and Bicycle with Resistance. 

In view of the large number of common definers which was 
entered in the analyses (as many as 30 In some cases) the regulari- 
^tywith which the same definers (or those very similar in nature) 
appeared In the various comparisons was convincing. In six of the 
analyses at lea^t two items from each of the six common comparable 
factors showed statistically significant discriminating power at 
the .05 level of confidence. Only in one instance, old boys versus 
old girls, was the absence of such c^n item noticeable. 
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$lnNigli Md iMillly In l^'t Syndrome Chiidran 



1 Qail M. DuniMr 

^ IhMvmRn of ICalHomla 

Nrtnloy, Califonila 94720 

Dovn*s syndroM (DS) children diff%t%tom their non-retarded 
pMrs on jB«v«ral dimensions of physical growth and notor function- 
iQg« Short ststurs, hypotonic muscMlature, and hypemioiilllty of 
ths joints .ar« symptova of DS children which are not character- 
istic of normal children (Moore and Moore, 1977). Previous 
rssssrch has shoyn that the substandard height of DS children 
psr^tists throughout their lifespan, and that this stunting Is dus 
to proportlonataly short lover extremities (Rarlck and Seefeldt, 
1974; Thslandsr and Pryor, 1966). Research findings regardln]^ 
hypo tonicity and hyperf lexlblllty arc less clear than data 
rsgardlng stature. * 

Clinical findings suggest that deficiencies In muscld tone 
are characteristic of DS Infants (Penrose and Smith, 1966) ; how- 
ever, Cowi«*8 (1970) report Indicates that muscle tone improves 
with aga in these children* Evaluation of postural reflexes and 
muscle palpitation revealed that all 79 mongbl bable9 In Cbwl^'s 
sample exhibited persistence of Immature postural reflexes and 
poor muscle tone. Both muscle tone and Posturing Improved 
throughout the first two years of life, a finding which casts 
doubt that hypotonlclty la characteristic of older DS children. 
Clinicians have also reported hyperflexlblllty of the Joints In 
DS children (Moore and Moore, 1977;, Nelson, 1969); however. It Is 
unclear %ih9ther this hyperflexlblllty Is due to Inherent differ- 
ences in Joint structure or to lack of muscle tone. Clearly data 
are needed to elucidate the nature of hypotonlclty and hyper- 
flexlblllty In these phlldren. 

In previous studies, researchers have typically contrasted 
DS children with non-retarded samples to determine the exteiit of 
hypotonlclty iind hyperflexlblllty. The differences which emerged 
^in these past studies may'not be attributed wholly to etiological 
condition", but may in part be related to lack ot motoric experi- 
ence characteristic gf most mentally retarded children « This 
Investigation was ^designed to determine If In fact DS children 
differ from non-different la ted TMRs on auch motoric functions as 
musculAr strength and extent flexibility. Since the TMR sample 
Is generally compar^la to the DS population In Intellectual 
status and BM>tor leaifnlng experiences, this comparison will help 
determine whether hypotonlclty and hyperflexlblllty are related 
to degree of 'i^etardatlon or are specific to DS children. 

The hypotheses advanced In the present Investigation were 
these: (a). DS children were expected to exhibit less strength 
than non-dltferentlated TMRs at all age levels on tasks requiring 
muscular strength and speed of movement, (b) Since extreme flex- 
ibility Is often associated with deficient muscle tone and because 
clinical observations indicate hyperflexlblllty among DS children, 
scoref children were expected to exceed those of noivi-dlf f er- 

entl^^t/Mf^^^MR^ at all ages on measures of spinal flexibility, 
(c) ^C«iit;,research led to the hypothesis that DS children would 
be Barter than non-dlf fercntlated TMRs at all age levels. 
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(d) Malei wer« expected to be stronger than females at, all age 
levels, and teller than females in the older age groups. 



Procedure 

Strength and flexlbil^^ty data were obtained from the Rarick 
and McQuillan (1977) study of Institutionalized and home reared 
TMR children from the San Francisco Bay Area. Down's children 
from the original sample. of A53 TMRs wer^ Identified bv means of 
school medical records. Stratified random sampling was employed 
to select samples of non-differentiated TMRs equal in size to the 
DS samples In each age-sex category. The 9A non-differentiated 
and 9A DS TMRs thus selected were grouped into age, sex, and 
disability categories as follows. 

Table 1. Distribution of TMR Subjects 
by Age, Sex, and Disability 



Downs 


Non-dlf f . 


Downs 


Non-diff . 




males 


males 


females 


females 


Total 


10 


10 


10 


10 


AO 


27. 


' 27 


27 


27 


108 


_10^_ 


10 


10 


10 


AO 


A? 


A7 




A7 


188 



Age 

6.0-9.9 yrs. 
10.0-lA. 9 yrs. 
15.0-18. 9 yjr.s^. 
Total 

The test variables from the Rarlck_and McQuillan factor 
analysis study which yielded^ the highest loadings on the strength 
and flexibility factors and which were common deflners across all 
age groups were used as indices of strength and flexibllty In the 
present investigation. Strength measures Included Cvbex record- 
ings of maximum force of elbow flexion and elbow extension and 
number of revolutions obtained In bicycle ergometer tests of ten ' 
seconds duration with and without resistance. Fle^tibllitv was 
,de8crlbed bv degree of movement on spinal rotation, spinal exten- 
sion, lateral spinal extension, and spinal flexion (toe touch) 
testa. Height measures for all children were also included' In 
data analyses. For .a complete description of these tests and of 
testing procedures consult Rarick and McQuillan (1977). 

Separate two wav analyses of variance were calculated on each 
of the selected test measuij^s in each of the three age categories. 
In each analysis the sex, disability and sex X disability com- 
parisons were tested at alpha .05, resulting in an experimental 
error rate of alpha .15 for each variance analysis solution. One 
tailed F tests were employed for those comparisons for which 
directional differences had been hypothesized. 

t 

Results^and^ Discussion 

Generally the a^ta fall to suppoVt the original hypotheses of 
differences between disablUtv groups, Down's children were not 
inferior to other TMRs on strength measures, and few differences 
emerged between these groups in flexibUitv. In contrast, sex 
differences did occur In the expected directions, with males 
exceeding females in K^frlght and strength In the older age groups. 
A complete summary of results mav be noted In Table 2. 

(1) The first hypothesis dictated that DS ch;tldren would be 
inferior to non-dlfferentlated TMRs on tests of sSjtrength ; however, 
results Indicate that these children perform similarly on strength 
measures. The three significant differences which occurred did 
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tijprifttit m eonslsttat pattern of dlffer«iic«8 bttwMii groups. ^ 
1iOtt--4ifi«t«litiat«d VOtM mra suparior to DS children on th« Cybtx 
ii^boH jKxtmiM t«st in th« 6*9 and I5-*I8 year- ag* groups; hovaver 
DS children dlaplayad greater strength th^n other TMRa on the 
bic^cia with realatsnce task in the 10-14 year age group* 
Strength differences cannot be inferred in the l6-I4 year age 
group.. 

(2) Flexibility scores fron the spinal rotation and toe 
touch taata support the original hypothesis of greater flexibility 
awmg DS children, while data from the lateral spinal extension 
and spinal axtena ion tests do not support these predictions. 
Disability differences explained 9% to I6Z of the variance (oiaegs 
squared) In spinal rotation scores, and 27% to 29% In toe touch 
scores^ Height nay be a confounding element In toe touch scores. 
If DS children are shorter because of relatively short lover 
extremities, their toe touch scores would be Inflated estimates 
of actual flexibility « If these scores are disregarded, only 
apinal rotation data suggest greater flexibility In DS children 
than other TMRa. Therefore a conclusion that DS children are more 
flexible than non-differentiated TMRs Is unwarranted. 

- (3) The hypothesis that J)S children would be shorter than 
non-'dlf ferentiated TMRs at all age levels was fully supported by 
theee data* Disability differences accounted for 6% to 29% of 
variance In height. 

(4) The hypotheses regarding sex differences were supported 
by these data. Boys were stronger than girls In eight of ten 
strength tests. and«^boys aged 10 and older were taller than girls 
aged 10 and older. A general lack of Interaction effects Indi- 
cates that theae sex differences are characteristic of both' the 
DS and non-dlf f erentlated TMR groups. Sex and Interaction compar- 
isons could not be made In the older age groups In the bicycle 
test- with resistance because boys pedalled against a higher 
resistance than girls. 

Unpredlcted results Included a statistically significant sex 
difference In spinal flexion In favor of females In the 10-14 year 
age group and two sex X disability Interactions In the 6-9 year 
age group. In both cases the Interactions were marked by larger 
sex dlffei^ences In the performances of non-dlf f erentlated TMRs 
than DS TMRs. 

The results of the present study fall to confirm earlier 
clinical reports of hypotonlclty or lack of muscular strength 
among DS ct^lldren. Two possible explanations of these findings 
may be found In the work of earlier Investigators. As Cowle's 
(1970) result^ suggested, the symptom of deficient muscle tone 
may diminish with age In DS children. It Is possible that the 
muscle tone of the DS children In the present sample has improved 
during early childhood to the extent that they cannot be distin- 
guished from their TMR peers on the basis of strength teats. 
Inspection of mean scores In each age group Indicates that DS 
children tend to Improve In strength and decrease somewhat In 
flexibility with age, suggesting Improved muscle tone. 

Another possibility Is that both DS TMRa and non-dlf feren- 
tlated TMRs may lack strength tn comparison to more Intellectunl ly 
normal children. Data are available for educable mentally 
retarded (EMR) and normal children on strength and flexibility 
naaaurea identical to those used In this study (Rarlck and 
.Dobbins, 1972). Comparlsbns of mean performances of EMRs and TMRa 
In the £-14 year age range reveal substantial strength differences 
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* Imblm 2. SuMiary of V«rianc« An«ly««a: 
S«x and Oiaability Diffarcncaa in TMR Chil<lran 
on Haaauraa of Strangth and . riaxlbility 





Oovna Non-dlff. Downa Non-diff. 
Boya Boya Qlrla Olrla 


Dia- 

Sax abilitv S X P 


Cyb«x Elbow Plaxlon 
(ft* Iba.) 6-9 
10-14 
15-18 


5.06 6.19 4.59 6.15 
10.34 12.00 9.64 6.63 
14.77 ' 16.95 10.60 11.76 


.06a 2.15a .05 
3.62a* .lia 1.93 
5.96a* .70a .11 


Cyb«it Blbow Cxt«nalon 
(ft. Iba.) 6-9 
10-14 
15-18 


6.9» 10.75 7.06 6.74 
13.20 15.62 li.60 12.47 
19.50 25.21 13.92 19.33 


4.36a* 3.33a* 4.67* 
3.90a* 1.86a .41 
3.09a" 2.90a* #00 


Bilca Without Raalatanc* 
(ravolutlona) 6-9 
10-14 
15-16 


13.39 15.59 12.35 10.73 
13.55 15.02 12.72 12.77 
14.29 11.66 11.69 15.25 


4.26a- .04a 1.79 
3.59a- .86a .77 
.07a .02a 2.69 


Bika With R«alatanca 
(r«volutlon«) 6-9 

10-14 
15-18 


11.51 10.77 6.51 4.66 
9.38 6.26 10. BS 6.66 
10.06 10.50 9.26 13.81 


9.34a- .2.26« . 1.00 . 
b 3.61a* b 
b 2.76a b 


SpiiMl Rotation 
(d«^raaa) 6-9 

10-14 
15-18 


215.59 216.21 226.46 192.81 
216.67 195.99 223.61 17B.90 
213.14 175.94 197.13 160.67 


.36 4.25a" 4.56* 
.67 20.Sla* 2.19 
.20 4.66a- .70 


Spiiul Cxtanalon 
(d*^raaa) 6-9 

10-14 
15-18 


54.91 57.15 54.90 53.93 
51.60 51.52 51.70 53.01 
50.64 47.53 57.47 49.41 


.22 .03a .22 
.22 .13a .17 
2.90 5.16a* .90 


L«taral Spinal Cxt^nalpn 
(d«^r*«a ) 6-9 

10.14 
15-16 


62.66 66.00 65.55 56.02 
57.36 60.36 59.26 56.61 
65.00 59.32 59.94 59.57 


.39 .27a 1.76 
.00 . .20a .48 
l.Oi ~ 1.62a 1.25 


Spiiul Plaxlon 

(To« Touch ~ cm.) 6-9 
10-14 
15.16 


30.60 25.30 32.92 21.60 
27.19 15.62 30.59 20.51 
25.43 13.23 29.61 19.17 


.10 14.36a- 1.88 
5.95* 40.56a- .19 
3.16 15.93^- .10 


Height 

(c«.) . 6-9 
10-14 
15-16 


115.27 119.51 113.67 124.03 
144.07 146.59 137.95 144.32 
153.54 172.52 141.99 151.69 


.21 4.46a* .75 
6.01a* 6.61a* .19 
36.56a- 31.06a- 3.07 



• r(crltlcal value 1,39; alpha . *-05) 

• r(crttlcal value 1»104; alphf . .05) . 

a. r teat parformed as a one-tailed test, 
, p(critical valua 1,39; alpha . .05) . 

P(critical value 1,104{ alpha . .05) . 



4.09 (6-9 and 15-16 year age groupa) 
3.94 (10-14 year aga group) 



2.84 (6-9 and 15-16 year age groups) 
2.76 (10-14 year age group) ^ 



b. Sejt and interaction comparisons could not be made in the 10-14. and 15-lB year 
aga groups aa girls pedalled against iS kiloronda, and ^oys against 2h kilo- 
ponda. In he 6-9 year age group all children pedalled against Ih klloponda 
raaistance. 



ik f«ver of BMb, tad fiiiUblllty diffifmcM iti. f«vor of TMRs. 
IHIi «««k«r And iior« flexible Chan Intellectuell^r 

teiHMl eliildr«n« 

Thm flndtngt Vogardlng hyperflexlblllty arc>ot clear vlth 
,reepact to eirrller reporta in the literature. Both DS and a<m-' 
dlfferontlated TMRa tend to be nore flexible than -EMRa pr Intel- 
loctually nornil' children: hyper fl'exlb 111 t^r of both groups may be 
partly related to poot' miscie tone. I^ovever, etiological differ- 
encea batween the 1MR groups nay account for the greater flexlbil 
icy of tfie DS children the spinal rotation and spinal flexion 
seaaures. A 
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LMm Bwl w H u im m and the Molor^lP^riM « 
of MwiMly Relanl^^ 

p. SMM Nititt 
Unlvtrtily of CaHlonila, Beftoley 
Birtnliy. MNornla 94720 

Re»«archer8 have long been Interested in the effects that 
«nvlron»«atal clrcuawtancea have^n the developmenD of humans. 
While Invaatlgators in the main have studied this problem with 
raapect to socio-economic levels or by, making cross cultural com- 
pariaons, a leaser number have been concerned with observing dif- 
farances In young children and adolescentis who have been. reared in 
different Uving environments. What is being inferred is that 
certain physical and psychological conditions must be «met if the 
young individual is to achieve maximum development. In other 
words, if. the conditions of one's environment are deficient in 
certain characteristics, human development will be adversely ^ 
affected. Some of the criteria thought ta be detrimental to opti- 
mum humin development have been related to poor stimulus variety, 
inadequate personal attachments and limitations on t^e scope for 
play and developing positive peer relationships. 

The general model has been to make comparisons between indivi- 
duals who have been reared in institutions (where considerable 
deprivation is known or .assumed to exist) and children reared ?t 
home presumably under more nearly optimum conditions. If it Id 
the quality of stimuli an^ these other factors in the environment 
•which influence the development of children, phen environments 
which vary with respect to such cr^eria should produce, dTifferen- 
\±al effects oh specified aspects of growth and development, 
including motor performance. . 

According to Rarick (ia^3) and others, environmental j:ircum- 
stances do, in fact, h^ve considerable effect on development of 
motor skills. From evidence both documented (MacAndrew, 1964; and 
Wolfanaberger, 1972) and the writer's own observations, it would 
be difficult to question that life irf an institution provides Ifcss 
stimulation and a more limited range of experience than that found 
in a home setting. . 

In this study, besides the two extreme conditions of home and 
a large institution, it was decided to investigate a further en- 
vironment thought to be intermediary in its potential for stimulate 
InR the physical and psychological development of individuals, 
namely a residential center for semi-independent llvl>fiB.tA search 
of the literature revealed no studies of this nature. This iflvest- 
iffation was designed therefore to determihe if, in fact, TMR 
children and adoleacents living in the above three types of set-- 
tings differ in selected measures of physical growth, motor per- 
formance and intelligence. 

It was hypothesized that for each motor performance variable, 
morphological measure and intelligence a) home reared subjects 
would score higher than residential subjects on all tests, and 
b) -residential subjects would similarly score higher than institu- 
tional subjects . ■ ' 

Procedure 

Data were obtained from the Rarlck and McQuillan (1977) study 
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of lAstit^tlonallxftd and homt reared TMR children from the San 
Franclaco Bay araa. The TMR aubjects were' groiiped according to 
thalr raaidantlal fatting and matched for chronological ag^ The 
aaaaurea employed vera thoae obtained in the^Rarlck pAd McQuillan - 
(1977) itudy, namely thoae which yielded the .highest;^ loadings on 

Table 1 

Distribution of TMR Subjects by Age and Residential Setting 

Age Home Residential Institutional Total 

161-167 mos. 9 6 8 

209-230 moa. 10 9 U 



Total 19 15 19 53 

k 

the defined factors of arm strength, flexibility, fine visual- 
motor coordination, t^alance, leg power and upper litnb-eye coordina- 
tion. Also included in the study were two morphological measures 
iknd intelligence^ The test items which defined each factor res- 
pectively were: the cybex recordings of maximum force of elbow 
flexion, Che degree of movement on l^ateral spinal extension, the 
modified Minnaso'ta Rate of Manipulation (preferred hand), the rail- 
walking (sideways) , the number of revolutions obtained in a bicycle 
ergometer test with Eea4,8tance ^ and the average' score oA a thirty 
throw target test. Tire Morphological measures consisted\^f the 
summation of three skinfold measurements (triceps, subscapular, 
and abdominal) and body weight. Intelligence test scores were also 
included in the analysis (descriptions can be obtained from Rarick 
and McQTiillan, 1977). 

For each age category a three-wav comparison was made using 
non-parametric methods.' A Kruskal -Wal lis one-way analysis of 
variance was used with an alpha of .05. Where a significant H was 
obtained pairwlse contrasts were made. 

Results and Pi srnsslon 
The results of the severaT analyses are reported in Table 2. 
The medians of the respective p,rc\Mps are presented In Figure 1. As 
was expected there were no sif^nificant differences in chronologi- 
cal age among three residential groups within either of the age 
categories. 

Of the six three-way analyses involving the motor performance 
variables, In the young group no statistically significant differ- 
ences were found. In contrast, the findings on the old group 
revealed significant differences in four of the six motor perform- 
ance measures, namely, those variables which represented the fac- 
tors of nrm strength, flexihlllty, balance, and upper limb-eve 
coordination. 

In the pairwise contrasts home reared subjects performed sig- 
nificantly better than the Institutionalized subjects on the above 
four measures of motor performance. Res^identinl subjects achieved 
higher scores than instituionnlized subjects on measures of flexi- 
bility aad balance pot In arm strength and upper Itmb-eye 
coordination. Only^'^* one case (arn strength) were the home 
reared individuals significantly higher than their residential 
peers. 

The findings on the morphological measures are mixed as can be 
o1>served in Figure 1. The young home reared subjects are lighter 
than their old counterparts, but surpr is In^l v , they have greater 
fat deposits. The young re3i<lential subjects are heavier than their 
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Median Scores of Motor Performance, Morphological and 
Intellectual Measures of TMR Subjects by A^e and 
Residential Setting 



old counterparts with relatively equivalent fat deposits 

In nieasured intelllr»encc pairwise contrasts resiilted in sig- 
rtificant differences between the home reared and instltuionallzed . 
and between the residential and institutionalized in both age 
categories, but no differences between tfie liome reared and resi- 
dential . ' ' 

In summary, the flndlnr,s shov that the motor performance of 
trhe young subjects did not differ according to environmental set- 
ting, in «pite of the supposedly discrepant methods of child rear- 
ing and the inferior level of intelligence of the institutionalized 
subjects. In contrast, the superior level of motor performance of 
the olcl subjects suggests that institutionalization for lengthy 
periods of time is disadvantageous to motoric aspects'^ develop- 
men t . 

The most interesting of the findings was the manner^in which ^ 
the residential youngsters* compared to those who were home reared. 
On seventeen of the eighteen comparisons no significant differences 
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T«bU 2'. lUsulu of Noo-P«r4Mtrlc Analysis of Cha Pertora«nc« of 
TMK Subjects on Hotor ParforMnca, Morphological and. IQ 
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at althar aga ley^l racorde4r This pay be 'an indication that 

the aawl-lndapandant living envlronmant provided care and faclli-. 
ti«s' for Ita Maidanta which were perhaps of equal caliber to 
those availabla to hdina reared Individuals. 
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Mntar PUfomiaiNt imd Physical OnMrth CompoiMnls 
ol Htadtlwt ami nofHHaadttart Prasehooi ChlMren 

Rtlnliarri Btrgtl 
UnNtrtlty ol Cilifonila, B«rfc#lay 
Btrktley, California ^ 



^ NmneVoud' investigations have provided rath^comprehenslve 
Information on the factor stru^iture of motor ^ytltj'fes and physi- 
cal growth components In man. While most of the factor analytic • 
research he^ been conducted with adolescent college-age subjects 
or menta]> retardates, few have Involved preschool, children. Early 
tactor analytic research (3) Identified siich factors as agility, 
grlp'^Strength and hand-eye coordination. Running speed and static 
balance, coordination ^ flexibility , physical fitness, power, endur- 
ance and dynamlr shoulder strength factors were Isolated In other 
teat batteries (1,4,5,13,17),. Factor, analytic research *by t5arry 
and Cureton (1) with boys, aged 7 to 11 years old^ Identified cht#e 
motor performance -and fiye physique factorsy Rarlck and Dobbins 
(14) In their investigation Isolated f Ive^/inotor. per formance and 'one 
physique factor In a sample of 71 boys and girls, ages six to 
9.9 y^ars. "Hie factor ■ analytic research by Whltener and James (18) 
of the motor abilities of children three to four years old on the 
Whltener Motor Performance Battery of Tests revealed the existence 
of five factors, namely Total Body Strength, teg Power, -Arm and 
Shoulder Strength, Cross Coordination » and Rhythmic Coordination. 
A. sasnple of five year olds In the* above study revealed .the fnllov;- 
Ing components: Sp^d of Movument, Power, Gross Motor Coordiuatloii , 
Dynamfc' Balance , and Arm and Total Body/^rangt^\ . - A study by 
Seefeldt, l^aterson and Reuscliltiins^^^n the ^£^r<:tor. struct ure of 
motor performance and physical ^ro\Ttn of kindergarten, first and 
second grada children, isolated such factors as body size, body 
structure, balance, coordination , -and grip strength. A review of 
the literature disclosed that none of the factor analytic investi- 
gations published to date has included within its scope a range of 
participants from various socl«-cul tural backgrouXids broad enoufth 
to encompass a major part of tlie motor domain of preschool cliild- 
ren. 

The study was designed to dcterralne the factor structure of 
motor performance and physical growth components of four and five 
year old children enrolled in l^rojt:ct Headstart and non-Project 
lleadstart preschool programs and to compare the components of the 
factor structure of these four j^roups. h 

Procedures 

Participants . From San Francisco and the Iiast Bay area, 50 boys 
and girls aged < years and 50 boys and girls a^ed 5 years were 
randomly selected from Headstart projjrams. The number selected * 
from non-^leadstar t programs for testing was 50 children aged*-/i. 
years and SO children aged 5 years from the same geographical area 
In the sampling procedure boys and girls were rando^nly assigned to 
their fespectlve age and program ftroups, under the assumption that 
8CX differences at ages A and 5 would not Influence the outcome of 
the Iflkctor structure analysis. 

Tee t Administration, A total of 29 measures of muscular strength, 

. w, ^ ^ ^ 



gro«« Und ifin« mqtot coordination, an'd physical growth were admin- 
is^txtd to th« chlldttn over • period of'five months. A detailed 
dtacriptlon of the tests has been repqr^ed elsewhere (2) . 
Method of Data An»lysi<^ . Intercorrelatlpns were, run among the 29 
teat* and factoF imaly tic methods following the stTatepy proposfTN^ 
byHartis and Harris (6). - Tlie computing algorithms for the Initial 
solutions Included the Incomplete Principal Components (^^) *Itao ' s 
Canonical Factor Analysis (15), and Alpha Factor Analysis (10) ; 
Thtse thre<*^ factor analytic procedures 'provide two componentrs solu- 
tions, Incomplete Principal Components and Rao's Canonical , each 
having a statistical basis, and one factor solution with a psycho-- . 
metric basts, namejy Alpha Factor Analys Is, Each of the three ini- 
tial solutions vaa rotated orthoftonally bv the Varimax procedure 
(11) an4 ohllQuelV by the Harris-Kaiser method (7) resulting in 
six derived, solutions. The criterion for determination of the num- 
ber of factors was the Kaiser-Cuttman rule (7), which recommends 
the orthogonal rotation of only those factors of the original mat- 
rix with eigeiiivalues greater than 1. In all initial oblique Solu- 
tions the default value was set at zero. The proce<Jures used to 
identlfv th^ factors that were common across solutions in respect 
,to the cotamunallty of variables that loaded on a 'given factor fol- 
lowed closel>^: ihat outlined hy Harris and Harris (6). A comparable 
connon factor was defined as one having two or more of the same 
relevant variables with rotated loadings greater t(\,ant^O on at 
least five of the six derived solutions. V 

The final step of the data analysts involved the application of 
a procedure for assessing Ouantlfled relationships among factor 
structures of several groups of childrio when the same variables 
have been factored In each Instance (12). The procedure used, the 
orthofi(onallv rotated Principal Component solutions initlariv 
extracted from two correlation matrices and these transformation 
matrices for rotating to the reference vectors. The method yields 
a measure of relationship between all factors of twb subject groups 
simultaneous J-V and mav be Interpreted as a correlation coefficient. 

Re^ul^s ajnd_ Conic^^^ . / 

Ten factors with eigenvalues Tn excess of 1.00 were extracted 
from the Intercorrelation matrices of 29 motor performance and 
DhVsical growth measures bv the IncOmplete^rinctoal Component, 
the Alpha and the Rao solutions. The results of the factor analvses 
disclosed a well defined factor structure of motor abilities and 
anthropometric measiurements in >}oth the Heads tart and the non- 
H^eadscart children at both age levels. Six comparable common 
factors were isolated in all four groups. 

.'"The following summarized the major findings of the Investloa- 
tlon: - . ^ ' 

(1) The factor analysis disclosed a wekl def Injfeif factor struc- 
ture of motor performance and nhvslcal growth In the Heads tart 
preschool children. The factor structure of the non-H^adstart chll- 
dren'was also well defined and highlv similar. 

(i) A Body Fat or Dead Weight factor^with conslstentlv high 
loadings of the skinfold measures emerged In all four r.roups of 
children. 

(3) A second comparable common factor/ namelv Bodv Size, was 
extracted from a^ four groups. The loadings on measures of flit- 
ting height, standing height, weight and bodv breadth were sub- 
•tentlal. 

, <A) A factor beat deacrlbed as Power and ^ross Motor Coor(|ina- 



tim «Mirgtd 111 all four B''f<>w|P'»r^^^Mch m«Mur«« as throwing, per- 
lon^ng tht vtrtlcaj." msx± Vppff^^yS^^ mod«rately hlsh load- /V 
inf* on thli third e0»p«r«blV;co«pon. factor. The ability to 
•Mieuta thase ilciira cU«rl!^ cells on muscular power and coordln- 

(5) A fourth conpovtlhlfi cowraon factor appeared to be a factor 
of Uppar Extremity and Shoulder nirdle Strength as evidenced by 
th« loadings on testa grir* »treng;t.h, pull and thrust and the 
strength to support chr body In a free hanging position. 

(6) Comparable common facS^rir five with moderately hlp>h loadlngij 
on the measures of fln« motor control was clearly a factor of Fine 
Mr>tor Coordination, represented" with high InSdlngs on, variables. ^ 

■s^ch as golfbali placement , Minnesota Manipulative, and ring ; 
sbsck teat In ell four groups of children. 

, ](7) In view of the high loadings oh the railwalk tests and 
rw>nlng variables comparable common factor six was defined as a 
"Tactor of Balance and Coordination. 

(8) The quantified reltfitif^nshlps among factor structures may 
be noted as follovH: 

a. four out of six cosines were above .70 for the 
factor Body SU« «wd Body Fat; 

b. the cosine values for the Power and Cross Motor 
Cof^rdination factor were moderate, , with three 
above . 50 and three between .47 and .50; 

c. the l*^)aine v^lu<es i'or the I'pper Extremities and 
Shouldeif Girdle sWength factor were .65 and 
higher; ■ 

d. the cosine v«Xu«9 of rpn[>arab]e common factor 5, 
Fine Motor Coor^jluation , range from a low of .A2 
to a high of .70; 

e. the cosine values of the factor axes of compar- 
able common fatctor 6, Balance and Coordination, 

• were moderately low in tl»eir magnitude. 
The findings sugge^tt th^t a, defined factor structure does 
exist in four and five year olJ lleadsCart and non-Headstart chilcl- 
ren and supports Che earlier; findings of Seefeldt (16) and James 
(9). The scope nf the test biittertes within a category-of hypoth- 
esized factors should be expanded in future research. This will 
allow more conclusive ,statem^nt?; rej. circling the comprehensive nature, 
of the factor structure of the motor perfor<qif»nce and- physical 
growth of, children at these viges. 
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CfilMi l^* liffFOl 



■ . i. - 

Thtrt !• M «i»pl« body of litvtaturt •n^porting th« conttn- 
: tljMi 'Ch^t aoyiMBt «xp«ti«iie<ia play a ifltal rol« in th« growth and 
' di^loi p t w t of ,th« young child (1^ 6,^ 9). Kasoarch atudioa havo 
haaii lauaehad po iihraatigata tha validity of tha praaiaa that a 
eairafttlly 4avlaad aanaory n>r parcaptual-notor program vlll onhartca 
fimction tte,^ only in tha motor dooMin but, will f^cilitata acadaaic 
,aehlayaaaii||l^ da vail. Such afforta hava th^ far producad contra- 
dietmy fittdini^ Rancai tha findings ara incondusiva. 

pimK,m-t(fm tho9% atilidiaa which rapott aignificant gains on 
paircaptual<iio.tlKr naasuraa but fail to rayaal^ conconltant gaina ,on : 
aegniciva itaM (7» 10). Whiia adms data indicata iaprovaaant 
on>a wiaa ranga of naaautaa (8)*, sttli othars ravaal no signifi- 
cant chaogM on any of tha aalactad variablas (4) . Furthar. 'tha* 
* singular nitura of individual atudias randar conparisona aonawhat 
■' tanuotts. typically distinguishing featuras includa vsriations 
:;4^in hfypothaaaa, sa«|>llng procaduras, sampla sslaction and siza, 
t^variablsa taatad, insfcruaants chosan and nathods aaployad. 

Of raal concarh is thst iiv rasponse to recently enactM f sd*- ..x 
: aral la^dalation (Ft 94-142 snd section 504) which mandates' pre- 
scripCilflBmd nondiscrininatory educstion and explicity cells for 
appropr4|i psychonotor programs, .thera has been a dramatic 
upeurga ill tha uaa of moyeiisnt within the public schools as a 
riieadisl tool to dpgrsda and sdvance academic learning. The dil- 
empia in terms of educational ramifications has beeh the tendency 
fer echools to indiacrimlnately sdopt programs, with scant evidence 
tit their remedial efficacy. * ■ 

'y Thus, the apparent need for careful scrutiny of programs under 
^controlled conditions generated the impetus for the present pro^' 
. Jeipt. The purpose was ^Wo-f.old: 1) to compare the efffBcts of two 
spsibial movement treetment Interventions, Dance /Movement Therapy 
(nflr) and Sensory Motor Activities (SMA), with a program A tradi- 
tional physica]^^ education on selected performance parameters 
(academic, visub-perceptual-motor and behavior) Using first grade 
children identified as having learning and perceptual-motor 
. ptoblana; and 2) to determine whether those children exposed to 
DHT would differ eignif icantly from those in the SMA group as a 
function of the reapective treatments with respect to the depen- 
dent veriables. 

* Procedures 

/ A seaple of 68 subjects (31 girls and 37 boys) were recruited » 
from first grade classes of two neighboring elementary schools in. 
the San Francisco Bay area located in communities characterized as 
lowat eocioeconomic and transient. Eligibility for sampla inclu^ 
sion was centered on test scores which ^ell/below the ^5th percent- 
ile on .the Comprehensive Test of Basic Skills CCTBS) and oii re-/ 
yports of perceptual-motor difficulties' based oh'rihotoric screening 
and /or teacher reconttendations. /tr 
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Fupilf fro* fchooi 1 (E«P«) w«r« randomly divided and aaalgn- 
•d to althar Traat. I (DMT) or Treat. II (SMA) and than subdivided 
Into groups of 7 or 8 for the treatsiant seselons. The resultant 
group Aenbership was: DHt - 12 boys, 9 girls; SMA - 12 boys, 11 
girls. The controls, located In School II, numbered 13 boys, 11 
girls. Mean ages were 6 years 6 months for the Exp. groups; 6 
years 8 nonths for the controls. 

Test Instruments 
Covpleck pre aAd posttest 'data were collected on all the 
criterion measures, namely: CTBS, (Academic), Frostlg Develop- 
i^ental Test of Visual Perceptual (DTVP) (Visual-motor), FrostlR 
MoVinent Skills Battery (MSB) (Perceptual'-motor) , Children's 
(hiecki'ng Test (CCT) (Attention span), and Conners Teacher Rating 
Scale (CTRS) (behavioral correlates of Hyperactivity). A total 
of 18 varlaMos were derived from the above five t eats, '"name ly : 
(1) CTBS - Reading, Language, Mathematics; (2) ^DTVP - Eye-Hand, 
Figure-Ground, From Constancy, Position In Space, Spatial Rela- 
^tlona; (3) MSB Hand-Eye, Strength, Balance, Flexibility, Visual- 
ly Guided Movement; (4) CCT; and (5) CTRS. 

Tr^twent 

Twa distinctive movement models were examined. The first, 
DMT, merged the theoretical constructs of Ayrea (1) and Kfphart 

^(6) which stress normalization of wensory and perceptual-motor 
processes with an approach that Is oriented toward movement eXper-^ 
lences derlvjcd from problem solving via motor exploration (3, 9). 
The techniques Included .cross modal stimulation of the various 
sensory systems. Emphasis here Is^ placed on development of basic 
movement patterns. I.e. locomotor and non- locomotor (walk, run, 
jump, hop, swing, twist, turn, stretch, bend, etc) within the 
context of Time (tempo and rhythm). Space (direction, pathway, 
level, shape), and Force (light, strong). 

The second moveii^nt treatment was an Adaptation of Ayres 
Sensory Integration, a therapr primarily designed to normalize 
automatic neurologic responses at brain stem level of the CNS. 

^The program which adheres closely to standard Ayres protocols (for 
details of Ayres clinical procedures see reference 1) was super- 
vised by'an occupational therapist. Typically, apparatus such^ ^s 
platform and 'hammock swings, barrels, Inflatables and scooter 
boards were employed to provide vestibular st4,mulatlon; textured 
surfaces, vibrators, geometric shaoes were furnished to offer 
tactile input. 

The controls continued to participate In th^lr routine physi- 
cal education act*lvltles. 

Training for the Exp. groups extended over a 13 we*k period 
' during which time they received 30 minutes of special movement 
activity three times a week. 

Results * 

To determine the differential effects of treatment among the 
groups, three Multivariate Analyses of Covarlance (MANCOVA) and 
one Univariate Analysis of Covarlancfe (UANCOVA) , based on 1ft 
dependent variables and grouped according to treatment and sex 
were run. Each MANCOVA clustered a different combination of vari- 
ables; scores of the 15 subtests containing academic, vlsuo- 
perceptual-motor and behavioral variables r scores of the five to til 
I ttTats; and scores of the five subtests of the MS^. Only the 
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QAffCWA vtiith tM9d tha total BcortB of the MSB yleld«i^tatiBtlc« 
•XlT sisnificant dif farancas for thi traataant eff act; A folloir- 
ttp praplannad orthogonal taat of compariaona on the total MSB 
batvaatt tha combinad «aana of tha Exp. groups and that of the 
controla diacloaad diffarancaa beyond the .05 level. A second 
taat of eontraata. thla tlma between the two Experlinenta||group8 
*oo tha total HSB did not yield statlatjcally algnlf Icantlilf fer- 
aneatf. For tha naln affact of sax, significant differences were 
racordad on the 15 variable MANCOVA and llANCOVA favoring the girls. 

Sacondary analyaea vara alsd conducted to provide descriptive 
data. Paaraon Correlation Coefficients were computed between 
pre and poattaat scores of each test variable to examine the 
stability of Individual test performance. Table 2 Hats tha 
obtained coefficients. Generally, low and fluctuating pre-poat- 
taat r's undarscored erratic and unpredictable test performance 
ovar tlma among the groups on particular test variables as well as 
within tha groupa from test to test. Variability v.a8 pun<?tuated 
by r'a In tha low ranges of -.27 (Math) and -.id (apatlal rela- 
tiona) to higher r's of .74 (lang) and .QA (CTRS - a teacher 
ratad naaaure). Isolated items which demonstrated uniform through 
modarata reliability acroas the groups (r - .43 - .74) were Lang- 
uage, Balance, Flexibility and the CCT. 

Laatly, In order to clarify the possible effects of the twd 
movemant traatmants on performance as measured by .the 15 aiibtesta, 
pra and poattest scores *were separately factor analyzed for each 
group using the Principle Component Solutions. Loadings on Factor 
I disclosed" shared commonalities In Reading and the' CCT, suggesting 
an acadamlc dnd attention span factor. Other factors were less 
clearly defined; Factor II - loadings tended to cluster on vlsuo- 
perceptual-motor Items; Factor III - predictable and strong load- 
ings wara confined -to the DMT group, specifically on perceptual- ' 
motor varlablea; Factor IV - a desultory pattern of loadings char- 
acterised this factor. although common variance was displayed for 
language; Factor V - loiidlijga were unsyatematlcally scattered 
among perceptual-motor' Items^ within and acrosa groups; Factor VI - 
essentially Isolated loadings on flexibility for the WtT and SMA 
groups suggested an Independent factor. In toto, emergent factors 
raflccted unstable pre-poatteat factor structures within each 
group In addition to variability In performance patterns among the 
groups. 

Discussion ^ ^ 

Based on the findings, significant treatment differences 
among the groups were not detected on either the academic and vlstio- 
parceptual-motor subtests or behavioral measures. A significant 
P-valua was reached only on the total MSB. However, In light of 
the unpredlctlblllty of group performance over time coupled with 
the overall variability of factor structures exhibited within and 
among groupa, the absence of a treatment effect might tie more a 
raflectlpn of Idiosyncratic performance and/or unstable teat Instru- 
ments than an Indicator of treatment efficacy. More precisely, 
conalatently low and variable pre-posttest r renders suspect the 
reliability of criterion meaaures despite reported evidence of 
moderate to high, validity »an4. reliability. These teats may, none- 
theleae prove Inappropriate for children with learning problems 
and/or those who are economically deprived (5). Moreover, econ- 
omically dlaadvantaged youngaters with learning problems may 




%miim of thtm 1x2 MMIGOVA md m% AHCfWA Using Pre and Poattot 
Seoras of Dtpondant Varlablaa , 



P-ratlo 



P-valua*_ 



HANOOVAs 15 avbtaata 
tTMDiont 

^ TftMa«nt by ^•x 




.84 
2.00 
.79 


>69 ' 
,05** 
.76 


HANOOVAt 5 aubtaat 
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TraatMnt by Sax 




1.26 
1.60 
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MANdOVA: 5 aubtaata MSB 
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1.50 
2.03 
.43 
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.09 
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TraatMnt 
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3.95 


.02** 
.04** 

.61 


♦Signlf leant for rejection of the nuU hvpocheals set at .05 level- 
**P<.05 
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Corralatlona between Pre 


and Posttest Scores for the 
for Each Group 


15 Subtests 


Sub tea ta 


Treat I 
(N - 21) 


Treat II 
(N - 23>^ 


Control 
(N - 24) 


eras 

Reading 

Language 

Mathematics 


.35 
.74** 

.26 


-.07* 
.68** 
.13 


.35 
.48* 

-.'27 ' 


DTVP 

Eye-Hand Coord. 
Figure-Ground 
Form C6n8tancy 
Poatr In space 
Spatl. Relations 


.45* 
.27 
.71** 
,39 
-.10 


.62** 

.28 ' 
.65** 
,3fi 


.05 

.37 * 
' . 23 
.21 
.36 


MSB 

Hand^Eye 

Strength ^\ 


.35 
,49* 


.65** 

• .33 


i 

..74 - 
.43* 
.43* 

-.03 
.66** 


Balance 

Via. Guided Mvt. 
„ Flexibility 


~V^57** 

r:42 

.47* 


.56** 

.03 

.48* 


CCT 
CTKS 


.73** 
.75** 


.55* 
.84** 


.54** 
.83** 



*P< .05 
**P< .01 
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If jmMt$^ and •rratlbsP«rfonunc« patterns 

thm tm^ opnwlly achlttvlitKPMra (2), Llka- 

ivi«f i «Vtli tlMtf liitllildad for tpacUl populatloiiaSisy dlaplay 
tmriUablUty lyhdi standardlMd on ndnuii oubjacta. 

Er||b, bUforo wyvoMit troatnonta can ba validly aaaoaaed, 
•Ub^p #iid approptUta Masuraa naad be available to the research- 
•r^AWltlonally, If idiosyncratic behavior la characterlatlc of 
•»eap^ima]i .populatioQa, then the tiature and extant pf their 
imlaae« wmt bmMm$md prior to designing test Inatrutients 
tihich tan validly and reliably tap and quantify apeclflc para- 
Miters of performance. ^ 
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